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SAFETY NOTICE 





SAFETY NOTICE 


This manual has been prepared as a guide to correctly service and repair 2008 SEA-DOO® watercraft as 
describe in the model list in the /V7RODUCTION. 

This edition was primarily published to be used by watercraft mechanical technicians who are already fa- 
miliar with all service procedures relating to BRP made watercraft. Mechanical technicians should attend 
training courses given by BRPTI. 

Please note that the instructions will apply only if proper hand tools and special service tools are used. 


This Shop Manual uses technical terms which may be slightly different from the ones used in the PARTS 
CATALOG. 

It is understood that this manual may be translated into another language. In the event of any discrepan- 
cy, the English version shall prevail. 

The content depicts parts and/or procedures applicable to the particular product at time of writing. SEA- 
VICE and WARRANTY BULLETINS may be published to update the content of this manual. Make sure 
to read and understand these. 

In addition, the sole purpose of the illustrations throughout the manual, is to assist identification of the 
general configuration of the parts. They are not to be interpreted as technical drawings or exact replicas 
of the parts. 

The use of BRP parts is most strongly recommended when considering replacement of any component. 
Dealer and/or distributor assistance should be sought in case of doubt. 

The engines and the corresponding components identified in this document should not be utilized on 
product(s) other than those mentioned in this document. 


AN GI Te 


Unless otherwise specified, engine should be turned OFF and cold for all maintenance and repair 
procedures. 





This manual emphasizes particular information denoted by the wording and symbols: 


MTT 


Identifies an instruction which, if not followed, could cause serious personal injury including pos- 


sibility of death. 





CAUTION: Denotes an instruction which, if not followed, could severely damage vehicle compo- 
nents. 


NOTE: Indicates supplementary information needed to fully complete an instruction. 


Although the mere reading of such information does not eliminate the hazard, your understanding of the 
information will promote its correct use. Always use common shop safety practice. 


BRP disclaims liability for all damages and/or injuries resulting from the improper use of the contents. 
We strongly recommend that any services be carried out and/or verified by a highly skilled professional 
mechanic. It is understood that certain modifications may render use of the vehicle illegal under existing 
federal, provincial and state regulations. 


Vill srnr2008-002 
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VEHICLE INFORMATION 


Hull Identification Number (H.I.N.) 
The hull identification number is composed of 12 
digits: 


-YDV. 12345 L 4 95 
Model year ~ 


Year of production 


Month of production. 
Serial number {a letter may also be used as a digit) 


Manufacturer ~ 





It is located on footboard at the rear of watercraft. 


PU eee 
Caren 
Di eton saa 
Rea ods 


CR dca 
Ce ne ee ad 


F180034, 





1, Engine Identification Number (E.1.N.) 


WORKING ON WATERCRAFT 


To work on watercraft, securely install it on a 
stand. Thus, if access is needed to water inlet 
area, it will be easy to slide underneath watercraft. 
The lift kit (P/N 295 100 205) can be used to install 
watercraft on a stand. 


F18LO7A 





TYPICAL 
1, Hull Identification Number (H.1.N.) 


Engine Identification Number (E.I.N.) 


The Engine Identification Number is located on 
front end of the engine. 


Fo1a2a, 





TYPICAL 
1. Lift kit 
2. Work stand 
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INTRODUCTION 





VEHICLE INFORMATION 


Hull Identification Number (H.I.N.) 


The hull identification number is composed of 12 
digits: 


YDV. 12345 L 4 95 
gat Model year 


Year of production 
Month of production 
. Serial number {a letter may also be used as a digit} 


‘Manufacturer 





It is located on footboard at the rear of watercraft. 


Dee eee) 
aca) 
Cauca das 
easy eae U 
Cee eters 





F18003A 





1. Engine Identification Number (E.1.N.) 


WORKING ON WATERCRAFT 


To work on watercraft, securely install it on a 
stand. Thus, if access is needed to water inlet 
area, it will be easy to slide underneath watercraft. 
The lift kit (P/N 295 100 205) can be used to install 
watercraft on a stand. 





FIBLO7A 





TYPICAL 
1. Hull Identification Number (H.1.N.} 





Engine Identification Number (E.1.N.) 


The Engine Identification Number is located on 
front end of the engine. 


Fo1a2A, 





TYPICAL 
1, Lift kit 
2. Work stand 


x smr2008-002 
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ENGINE EMISSIONS 
INFORMATION 


Manufacturer's Responsibility 


Beginning with 1999 model year engines, PWC 
manufacturers of marine engines must determine 
the exhaust emission levels for each engine horse- 
power family and certify these engines with the 
United States of America Environmental Protec- 
tion Agency (EPA). An emissions control informa- 
tion label, showing emission levels and engine 
specifications, must be placed on each vehicle at 
the time of manufacture. 


Dealer Responsibility 


When performing service on all 1999 and more 
recent SEA-DOO watercrafts that carry an emis- 
sions control information label, adjustments must 
be kept within published factory specifications. 


Replacement or repair of any emission related 
component must be executed in a manner that 
maintains emission levels within the prescribed 
certification standards. 


Dealers are not to modify the engine in any man- 
ner that would alter the horsepower or allow emis- 
sion levels to exceed their predetermined factory 
specifications. 


Exceptions include manufacturer's prescribed 
changes, such as altitude adjustments for exam- 
ple. 


Owner Responsibility 


The owner/operator is required to have engine 
maintenance performed to maintain emission 
levels within prescribed certification standards. 


The owner/operator is not to, and should not al 
low anyone to modify the engine in any manner 
that would alter the horsepower or allow emis- 
sions levels to exceed their predetermined factory 
specifications. 


EPA Emission Regulations 


All new 1999 and more recent SEA-DOO water- 
crafts manufactured by BRP are certified to the 
EPA as conforming to the requirements of the 
regulations for the control of air pollution from 
new watercraft engines. This certification is con- 
tingent on certain adjustments being set to factory 
standards. For this reason, the factory procedure 
for servicing the product must be strictly followed 
and, whenever practicable, returned to the origi- 
nal intent of the design. 


smr2008-002 
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The responsibilities listed above are general and 
in no way a complete listing of the rules and regu- 
lations pertaining to the EPA requirements on ex- 
haust emissions for marine products. For more 
detailed information on this subject, you may con- 
tact the following locations: 


FOR ALL COURIER SERVICES: 

U.S. Environmental Protection Agency 
Office of Transportation and Air Quality 
1310 L Street NW 

Washington D.C. 20005 


REGULAR US POSTAL MAIL: 

1200 Pennsylvania Ave. NW 

Mail Code 6403J 

Washington D.C. 20460 

INTERNET: http://www.epa.gov/otaq/ 


E-MAIL: otaqpublicweb@epa.gov 
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TIGHTENING TORQUE 


Tighten fasteners to torque mentioned in exploded views and/or text, When they are not specified, refer 
to following table. ‘ 


Z\ WARNING 
Torque wrench tightening specifications must be strictly adhered to. 


Locking devices (e.g.: locking tabs, elastic stop nuts, self-locking fasteners, cotter pins, etc.) must 
be replaced with new ones. 





In order to avoid a poor assembling, tighten screws, bolts or nuts in accordance with the following pro- 
cedure: 


» Manually screw all screws, bolts and/or nuts. 

» Apply the half of the recommended torque value. 

CAUTION: Be sure to use proper tightening torque for the proper strength grade. 
NOTE: When possible, always apply torque on the nut. 

» Torque at the recommended torque value. 

NOTE: Always torque screws, bolts and/or nuts in a crisscross sequence. 






Property 
class 
and 
head 
markings 

















Property 
class 
and 

nut 
markings 






AQOABBS 


FASTENER FASTENER GRADE/TORQUE 


SIZE 5.8 Grade 8.8 Grade 10.9 Grade | ~ 12.9 Grade 
1.5 -2 Nem 2.5 -3 Nem 3.5 -4 Nem 4-5 Nem 
(13 = 18 Ibfein) (22 — 27 Ibfein) (31 — 35 Ibfein) (35 — 44 Ibfein) 
3 - 3.5 Nem 4.5 -5.5 Nem 7-85 Nem 8 - 10 Nem 
(27 - 31 Ibfein) (40 = 47 lfein) (62 - 75 Ibfein) (71 — 89 lbfein) 
6.5 - 8.5 Nem 8 — 12 Nem 10.5 - 15 Nem 
(58 — 75 lbfein) (71 — 106 Ibfein) (93 ~ 133 Ibfein) | 16 Nem (142 Ibfein 


85 Nem (63 lbfeft) 


) 
) 
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SELF-LOCKING FASTENERS 
PROCEDURE 





TYPICAL — SELF-LOCKING FASTENER 


The following describes the most common appli- 
cation procedures when working with self-locking 
fasteners. 

Use a metal brush or a tap to clean the hole prop- 
erly then use a solvent, let act during 30 minutes 
and wipe off. The solvent utilization is to ensure 
the adhesive works properly. 


LOCTITE® APPLICATION 
PROCEDURE 
The following describes the most common ap- 


plication procedures when working with Loctite 
products. 


NOTE: Always use proper strength Loctite prod- 
uct as recommended in this shop manual. 


Threadlocker 
Uncovered Holes (bolts and nuts) 





1. Apply here 
2. Do not apply 


» Clean threads (bolt and nut) with solvent 


» Apply Loctite Primer N (P/N 293 800 041) on 
threads and allow to dry. 


« Choose proper strength Loctite threadiocker. 
» Fit bolt in the hole. 


smr2008-002 


» Apply a few drops of threadlocker at proposed 
tightened nut engagement area. 


» Position nut and tighten as required. 


Blind Holes 


Im¢2007-040-004_a 


1, On threads 
2. On threads and at the bottom of hole 





«Clean threads (bolt and hole) with solvent. 


« Apply Loctite Primer N (P/N 293 800 041) on 
threads (bolt and nut) and allow to dry for 30 sec- 
onds. 


« Choose proper strength Loctite threadlocker. 


» Apply several drops along the threaded hole and 
at the bottom of the hole. 


» Apply several drops on bolt threads. 
» Tighten as required. 


Stud in Blind Holes 


wy 


Bo 


lmmr2007-080-005_¢ 


1. On threads 
2. On threads and in the hole 
3. Onto nut threads 





» Clean threads (stud and hole) with solvent. 


* Apply Loctite Primer N (P/N 293 800 041) on 
threads and allow to dry. 


»Put 2 or 3 drops of proper strength Loctite thread- 
locker on female threads and in hole. 


Xill 
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INTRODUCTION 


NOTE: To avoid a hydro lock situation, do not apply 
too much Loctite. 


«Apply several drops of proper strength Loctite on 
stud threads. 


«Install stud. 
+ Install cover, etc. 


» Apply drops of proper strength Loctite on uncov- 
ered threads. 


+» Tighten nuts as required. 


Pre-Assembled Parts 


AQOAS0A 





1. Apply here 
2. Do not apply 


« Clean bolts and nuts with solvent. 
» Assemble components. 
« Tighten nuts. 


«Apply drops of proper strength Loctite on boit/nut 
contact surfaces. 


« Avoid touching metal with tip of flask. 


NOTE: For preventive maintenance on exist- 
ing equipment, retighten nuts and apply proper 
strength Loctite on bolt/nut contact surfaces. 


XIV 





Adjusting Screw 





1. Apply here 
2. Plunger 


» Adjust screw to proper setting. 


» Apply drops of proper strength Loctite thread- 
locker on screw/body contact surfaces. 


» Avoid touching metal with tip of flask. 
NOTE: If it is difficult to readjust, heat screw with 
a soldering iron (232°C (450°F)). 


Stripped Thread Repair 


eS 


bq 
AY 
BA 


i 


Release agent 
. Stripped threads 
. Form-A-Thread 


. Plate 
. New threads 
Threadlocker 


i 

2 

3 

4, lJapes 

5. Cleaned bolt 

6. Pla 

7 

8 

Standard Thread Repair 

- Follow instructions on 
THREAD 81668 package. 

— If a plate is used to align bolt: 

a. Apply release agent on mating surfaces. 

b. Put waxed paper or similar film on the sur- 
faces. 

— Twist bolt when inserting it to improve thread 
conformation. 

NOTE: NOT intended for engine stud repairs. 
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Repair of Small Holes/Fine Threads 

Option 1: Enlarge damaged hole, then follow 
STANDARD THREAD REPAIR procedure. 

Option 2: Apply FORM-A-THREAD on the screw 
and insert in damaged hole. 

Permanent Stud Installation (light duty) 

— Use a stud or thread on desired length. 

- DO NOT apply release agent on stud. 

- Doa STANDARD THREAD REPAIR. 

- Allow to cure for 30 minutes. 

— Assemble. 


Gasket Compound 








jy /| 


|mr2007-040-006.¢ 


1. Proper strength Loctite 

2. Loctite Primer N (P/N 293 800 041) and Loctite 518 
(P/N 293 800 038) on both sides of gasket 

3. Loctite Primer N only 


» Remove old gasket and other contaminants with 
Loctite Chisel (gasket remover (P/N 413 708 
500). Use a mechanical mean if necessary. 

NOTE: Avoid grinding. 

« Clean both mating surfaces with solvent. 

» Spray Loctite Primer N on both mating surfaces 
and on both sides of gasket. Allow to dry 1 or 2 
minutes. 

Apply Loctite 518 (P/N 293 800 038) on both sides 
of gasket, using a clean applicator. 

« Place gasket on mating surfaces and assemble 
immediately. 

NOTE: If the cover is bolted to blind holes {above}, 

apply proper strength Loctite in the hole and on 

threads. Tighten. 
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«lf holes are sunken, apply proper strength Loctite 
on bolt threads. 


» Tighten as usual. 


Mounting on Shaft 


Mounting with a Press 


AQ0A3UA, 





1, Bearing 
2. Proper strength Loctite 
3. Shaft 


» Clean shaft external part and element internal 
part. 


» Apply a strip of proper strength Loctite on shaft 
circumference at insert or engagement point. 


NOTE: Retaining compound is always forced out 
when applied on shaft. 


*DO NOT use antiseize Loctite or any similar prod- 
uct. 


« No curing period is required. 


Mounting in Tandem 


» Apply retaining compound on internal element 
bore. 


« Continue to assemble as shown above. 


Case-In Components 


7, 


Metallic Gaskets 














1. Proper strength Loctite 


« Clean inner housing diameter and outer gasket 
diameter. 
xv 
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» Spray housing and gasket with Loctite Primer N 
(P/N 293 800 041), 


«Apply a strip of proper strength Loctite on leading 
edge of outer metallic gasket diameter. 


NOTE: Any Loctite product can be used here. A 
low strength liquid is recommended as normal 
strength and gap are required. 


» Install according to standard procedure. 
« Wipe off surplus. 
+ Allow it to cure for 30 minutes. 


NOTE: Normally used on worn-out housings to 
prevent leaking or sliding. 


It is generally not necessary to remove gasket 
compound applied on outer gasket diameter. 


MANUAL INFORMATION 


The manual is divided into many major sections as 
you can see in the main table of contents at the 
beginning of the manual. 


Each section is divided in various subsections, and 
again, each subsection has one or more division. 


Illustrations and photos show the typical construc- 
tion of the different assemblies and, in all cases, 
may not reproduce the full detail or exact shape of 
the parts shown. However, they represent parts 
which have the same or a similar function. 


CAUTION: Most components of those vehicles 
are built with parts dimensioned in the metric 
system. Most fasteners are metric and must 
not be replaced by customary fasteners or 
vice-versa. Mismatched or incorrect fasteners 
could cause damage to the vehicle or possible 
personal injury. 

As many of the procedures in this manual are inter- 
related, we suggest, that before undertaking any 
task, you read and thoroughly understand the en- 
tire section or subsection in which the procedure 
is contained. 

A number of procedures throughout the book re- 
quire the use of special tools. Before commenc- 
ing any procedure, be sure that you have on hand 
all the tools required, or approved equivalents. 
The use of RIGHT (starboard) and LEFT (port) indi- 
cations in the text, always refers to driving position 
{when sitting on watercraft). 


Besides, in the marine industry, FRONT is called 
BOW and REAR is called STERN. 


XVI 


FOIL 458, 





1. Left (port) 
2, Right (starboard) 


This manual uses technical terms which may be 
different from the ones of the P4R7S CATALOGS. 


When ordering parts always refer to the specific 
model PARTS CATALOGS. 
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INTRODUCTION 


TYPICAL PAGE 


Section 06 ENGINE _ Page heading 
Subsection 01 (MAGNETO)<« —— indicates section 
and subsection. 


Subsection title oe MAGNETO 


Indicates applicable —-———» modeis 
models. 





Loctite 243, Drop represents 4 
service product 
Exploded ew assists to be applied. 
you in identifying parts > 
and their related 7 Dotted box contains 
positions. —_——_—_. parts applicable to a 
specific model. 


Bold face number 
<«—____|_1 __ is used to identify 
a part referred to 


NEW indicates that the the text. 


part must be replaced ————___——___—>fG 
with @ new one. 





Illustration number 
for publishing process. —7>—— re 








Document number for ss-@——— Page number 


publishing process, q(t Be 


Specific torque applicable to this installation. 
CAUTION: Pay attention to torque specifications. 


Some of these are in Ibfein instead of Ibfeft. 
Use appropriate torque wrench, 


Typicsl_iso_2008_en 
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TYPICAL PAGE 










Section 03 ENGINE 
Subsection 09 {MAGNETO SYSTEM) 


Tittle in bold 
indicates category > 
of information to be GENERAL 
carried out. NOTE: The following procedures can be done 
without removing the engine. 
During assembly/installation, use the torque val- 
ues and service products as in the exptoded 
views. 










Reference to a Clean threads before applying a threadlocker. Re- 
specific section ——)|-——<-> > SELFLOCKING FASTENERS and LOC: 
or subsection. TITE APPLICATION sections at the beginning of 
this manuel for complete procedure. “TYPICAL” 


indicates a genera! 
view which may 
not represent exact 


Z\ WARNING 


Torque wrench tightening specifications 
must be strictly adhered to. 














Locking devices (e.g.: locking tabs, elastic details. 

stop nuts, self-locking fasteners, etc.) must 

be replaced with new ones. 

PROCEDURES NOTE: To remove starting pulley bolts, hold mag- Call-outs pertaining 
Indicates component neto fiywheel with a socket as shown. to above illustration. 


—,—» MAGNETO FLYWHEEL 
Magneto Flywheel Cleaning 


Clean ali metal components in a non-ferrous metal 
cleaner. 


CAUTION: Clean magneto flywheel using only 
aclean cloth. 


procedures apply to. 


Illustration always 
‘}<— — follows text to which 
it applies. 


Indicates specific 
procedure to be ——~—-}>Magneto Flywheel Removal 


carried out. Remove muffler, refer to the EXHAUST SYSTEM 
section 


Remove acoustic panel, 
Remove rewind starter. 
Remove starting puliey no. 2. 








Italic bold face type- 
setting indicates a 











Mes procedure applicable 

Remove the connecting flange retaining the Re 

rewiro starter to the engine housing. toa specific 
model(s). 

mnewtooe.o 7 
Bold face number following part 
name refers to exploded view 
at beginning of subsection. 
typical_txt_2008_en 
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Section 01 MAINTENANCE 
Subsection 01 (MAINTENANCE CHART) 





MAINTENANCE CH 


ART 


The schedule should be adjusted according to operating conditions and use. 
NOTE: The chart gives an equivalence between number of hours and months/year. Perform the mainte- 


nance operation to whatever time comes first. 


IMPORTANT: Watercraft rental operations or intensive use of watercraft, will require greater frequency 


of inspection and maintenance. 


4-TEC 
ADJUST 
CLEAN 
INSPECT 
LUBRICATE 
REPLACE 


Por OP 


PART/TASK 
ENGINE 
Engine oil and filter 
Rubber mounts 


Exhaust system (2) 


Supercharger clutch 
Lubrication/corrosion protection 
COOLING SYSTEM 

Hose and fasteners 

Coolant 

| FUEL SYSTEM 

Throttle cable 

Throttle body (IMPORTANT: see ‘)) 
Fuel cap, filler neck, fuel tank, fuel lines and connections 
Fuel system leak test 

Fuel tank straps 





AIR INTAKE SYSTEM 
Air intake silencer 








Intercooler (255 engines) 


Spark plug 


Electrical connections and fastening 
(ignition system, starting system, fuel injectors etc.) 


Digitally Encoded Security System (DESS) 













Battery and fasteners 


ENGINE MANAGEMENT SYSTEM 


EMS fault codes 


smr2008-003 





[ Monitoring beener 


MODELS 
- FIRST 10 HOURS 
EVERY 25 HOURS OR 3 MONTHS 
EVERY 50 HOURS OR 6 MONTHS 
EVERY 100 HOURS OR 1 YEAR 


"EVERY 200 HOURS OR 2 YEAR’ 
os ease) 


toe vere ocr 
a 


tesa EXHAUST SYSTEM 


ta) SUPERCHARGER 


ee 
Pot fet P| storace raoceoures | 


A move 













SD 
a 
oie 






FUEL TANK/FUEL PUMP 







A OO 
i 


ELECTRICAL SYSTEM ; 5 


PrP] towmon sistem ——_| 


ELECTRICAL SYSTEM 


Pet [ft ff overatey ewconeo secuniry system | 
P fit yf eauceruses 
ey Pt fcnanaine sysrew 


SPEEA seer 
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Section 01 MAINTENANCE 
Subsection 01 (MAINTENANCE CHART) 





4-TEC MODELS 





















A: ADJUST FIRST 10 HOURS 

C: CLEAN EVERY 25 HOURS OR 3 MONTHS 

I: INSPECT EVERY 50 HOURS OR 6 MONTHS 
Li LUBRICATE EVERY 100 HOURS OR 1 YEAR 
R: REPLACE 





EVERY 200 HOURS OR 2 YEAR 
REFER TO 
STEERING SYSTEM 
Steering nozzle bushings | | feel 


Off-power assisted steering (0.P.A.S.) Ea aber ae 


PROPULSION SYSTEM 


Drive shaft La 
_ : |_| DRIVE SYSTEM 
Carbon ring and rubber boot (drive shaft) | | eat 


Reverse system, cable and connections fe REVERSE SYSTEM 

VTS (Variable Trim System) (if so equipped) Pit [| [waite trim system ivrs) 
Drive shaft/impelter splines Pf | fat] [ver pune ana orive sysTem 
Impeller boot 

Impeller shaft seal, sleeve and O-ring 
Impeller and wear ring clearance oe 
Sacrificial anode 6) 
HULL/BODY 

Ride plate and water intake grate 


PART/TASK 
STEERING SYSTEM. .. 
Steering cable and connections 


















JET PUMP. 









Drain plugs (inside bilge}, check for obstructions 
Hull 
Ski/wakeboard post and fasteners 








: 


lia | 
BODY/HULL 
a 


(1) In fresh water, perform for storage period or after 100 hours of use whichever comes first. In salt water use, lubricate drive shaft as 
indicated to protect it from corrosion. 





2) Including intercooler on supercharged models. 

3) Daily flushing in salt water or foul water use. 

4) The supercharger requires replacement when the MAINTENANCE SUPERCHARGER message is displayed on the information center every 
100 hours of operation or earlier depending on the riding style (speed, engine RPM's, water conditions). This is determined by the engine 
management system. The supercharger will need to be replaced within 5 hours of the message display by an authorized Sea-doo dealer. 

(5) IMPORTANT: When use in salt water, the throttle body lubrication is highly recommended after every 10 hours of use. Failure to 
perform lubrication will result in damage to the throttle body. 

6) In salt water use. 
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Section 01 MAINTENANCE 


Subsection 02 (PRESEASON PREPARATION) 





PRESEASON PREPARATION 


Proper vehicle preparation is necessary after the winter months or when a vehicle has not been used 


during several weeks. 


Any worn, broken or damaged parts found during the storage procedure should have been replaced. If 


not, proceed with the replacement. 


A\ WARNING 





Unless otherwise specified, engine should be turned off during preseason preparation procedure. 


TO BE PERFORMED BY 


PRESEASON PREPARATION 


CUSTOMER 


REFER TO 
DEALER 





‘ENGINE 


Exhaust system and intercooler hoses condition 
and fasteners inspection 


Oil level 1) 
Corrosion protection 
COOLING SYSTEM 
Coolant level (2) 
Hoses and fasteners 
FUEL SYSTEM 
Fuel system leak test 


Condition of fuel cap, filler neck, fuel tank, fuel 
lines and connections 


Fuel tank straps 
Refill fuel tank 


ELECTRICAL SYSTEM 
Spark plugs ®) 
Battery condition/charging and installation 


Monitoring beeper verification 


Digitally Encoded Security System (DESS) 


{EMS fault codes 
| 
STEERING SYSTEM 


Steering adjustment and inspection 


Check O.P.A.S. condition 
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LUBRICATION SYSTEM 


| | v EXHAUST SYSTEM 
Vv 


v 
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COOLING SYSTEM 


FUEL TANK/ 
FUEL PUMP 


Refer to the appropriate 
OPERATOR'S GUIDE 


IGNITION SYSTEM 
CHARGING SYSTEM 
GAUGE/FUSES 


DIGITALLY ENCODED 
SECURITY SYSTEM 


NS ISITSYS 





ENGINE MANAGEMENT SYSTEM : 


ENGINE MANAGEMENT 


v STEERING SYSTEM 
Vv OFF-POWER ASSISTED 
STEERING 








wo 


Section 01 MAINTENANCE 


Subsection 02 (PRESEASON PREPARATION) 





PRESEASON PREPARATION 


PROPULSION SYSTEM 
Shifter system condition and cable adjustment 


Variable Trim System (VTS) condition 
{if so equipped) 


TO BE PERFORMED BY 


CUSTOMER | DEALER 


v 


v 


Propulsion system inspection v 


HULL AND BODY 
Inspection of bilge drain plugs 


SkiAwakeboard post and fasteners 
(if so equipped} 


v 











(1) If oil and filter were not replaced at storage, proceed with oil change. 


(2) Replace every 200 hours or 2 years. 
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REFER TO 


REVERSE SYSTEM 


VTS SYSTEM 


JET PUMP and 
DRIVE SYSTEM 


BODY/HULL 
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Subsection 03 (STORAGE PROCEDURE) 





STORAGE PROCEDURE 


SERVICE TOOLS 




















Description Part Number Page 
QUICK: COMMOTION wisaeastisiosedis ccossaanie tans anges ieesiis iagetaaies canada satiate 2OS FOOT asm siasey dutneciiseaaacd uaewaanoewstar: 7 
SERVICE PRODUCTS 

Description Part Number 

anticorrosion spray 219 700 304 . 

MPS LUE ciscscensseseasanaanasns ... 293 600 016 .. 

Loctite 767 (antiseize lubricant) . . 293 800 070 .. 

BRP fuel stabilizer, 413 408 600 

Dow Corning 111 413 707 000 

storage Oil......... . 413711 600 .. 


storage oil (US) 


PROCEDURES 


PROPULSION SYSTEM 


Jet Pump Cleaning 

Clean jet pump by spraying water in its inet and 
outlet and then apply a coating of XP-S Lube 
(P/N 293 600 016) or equivalent. 


Z\ WARNING 


Always remove safety lanyard cap from post 
to prevent unexpected engine starting before 
cleaning the jet pump area. Engine must not 
be running for this operation. 





Jet Pump Inspection 


Remove cone and check if jet pump is water con- 
aminated; if so, refer to JET PUMP section or the 
repair procedure. 


Drive Shaft Corrosion Protection 


f the vehicle is used in salt water, apply the anti- 
corrosion spray {P/N 219 700 304) on drive shaft. 
Refer to DR/VE SYSTEM section. 


FUEL SYSTEM 


Fuel System Inspection 


Verify fuel system. Check fuel hoses for leaks. 
Replace damaged hoses or clamps if necessary. 
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413711 900 


Fuel System Protection 


The BRP fuel stabilizer (P/N 413 408 600) or equiv- 
alent should be added in fuel tank to prevent fuel 
deterioration and fuel system gumming. Follow 
manufacturer's instructions for proper use. 


CAUTION: Fuel stabilizer should be added 
prior to engine lubrication to ensure fuel sys- 
tem components protection against varnish 
deposits. 


Fill up fuel tank completely. Ensure there is no 
water inside fuel tank. 


Z\ WARNING 


Always stop the engine before refueling. Fu- 
el is inflammable and explosive under certain 
conditions. Always work in a well ventilat- 
ed area. Do not smoke or allow open flames 
or sparks in the vicinity. Fuel tank may be 


pressurized, slowly turn cap when opening. 
When fueling, keep watercraft level. Do not 
overfill or top off the fuel tank and leave wa- 
tercraft in the sun. As temperature increas- 
es, fuel expands and might overflow. Always 
wipe off any fuel spillage from the watercraft. 
Periodically inspect fuel system. 


CAUTION: Should any water be trapped inside 
fuel tank, severe internal damage will occur to 
the fuel injection system. 
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Throttle Body Lubrication 


Lubricate throttle body. Refer to ELECTRONIC 
FUEL INJECTION (EFI) section. 


ENGINE 


Engine Oil and Filter Replacement 


Change engine oil and filter. Refer to LUBA/CA- 
TION SYSTEM section. 


Exhaust System Flushing 

The exhaust system is self draining, but the inter- 
cooler (supercharged models) and exhaust mani- 
fold needs to be drained to avoid damages if wa- 
tercraft is stored in area where freezing weather 
is present. 

Using the flushing connector on jet pump support, 
inject pressurized air (around 689 kPa (100 PSl)) 
into system until there is no more water flowing 
from jet pump. 
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1. Flushing connector — location may differ 


The following hose can be fabricated to ease drain- 
ing procedure. 


a 
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TYPICAL 

1. Flushing adaptor (P/N 295 500 473) 
2. Hose 12.7 mm (1/2 in) 

3. Air hose male adapter 


CAUTION: Failure to drain the intercooler (su- 
percharged models) and exhaust manifold 
may cause severe damage to these compo- 
nents. 








On 255 engines, the intercooler might also have 
water on the air side caused by humidity con- 
densation. Therefore, the intercooler needs to be 
drained on the air side. 

To drain the air side of intercooler, do the following: 
» Remove inlet and outlet air hoses. 

» Remove the bleed hose. 

« Detach straps retaining the intercooler. 


» Position the intercooler with the air openings 
downward for approximately 30 minutes. 


Engine Coolant Replacement 


Antifreeze should be replaced every 200 hours or 
every two years to prevent antifreeze deteriora- 
tion. 

CAUTION: Failure to replace the antifreeze as 
recommended may allow its degradation that 
could result in poor engine cooling. 

If coolant is not replaced, test the coolant density 
using an antifreeze hydrometer. 


Replace coolant if necessary. For the coolant re- 
placement procedure, refer to COOLING SYSTEM 
section. 

CAUTION: Improper antifreeze density might 
lead coolant to freeze if vehicle is stored in area 
where freezing point is reached. This would 
seriously damage the engine. 


Engine Lubrication 


Engine must be lubricated to prevent corrosion on 
internal parts. 


Lubrication of the engine is recommended at the 
end of the season and before any extended stor- 
age period to provide additional corrosion protec- 
tion. This will lubricate the engine intake valves, 
the cylinders and the exhaust valves. 


To lubricate the engine, proceed as follows: 
» Pull engine cover upward to remove it. 
« Disconnect ignition coil connectors. 


DAMAGING 


When disconnecting coil from spark plug, al- 
ways disconnect coil from main harness first. 


Never check for engine ignition spark from 
an open coil and/or spark plug in the engine 
compartment as spark may cause fuel vapor 
to ignite. 





CAUTION: Never cut the locking ties of ignition 
coil connectors. This would allow mixing the 
wires between cylinders. 


emranna.nnk, 
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» Clean ignition coil areas to avoid falling dirt into 
cylinder. 


» Remove ignition coils. 

» Unscrew spark plugs. 

« Using an ignition coil as a puller, remove spark 
plugs. 
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1. Ignition coil 

2. Spark plug 

« Spray storage oil (P/N 413 711 600) into each 
spark plug hole. 

NOTE: For US citizens, use storage oil (US) 

{P/N 413 711 900) only. 

CAUTION: Do not inject storage oil into throttle 

body bore to avoid blocking idle bypass valve. 

To prevent fuel to be injected and also to cut the ig- 

nition at the engine cranking, proceed as follows. 

» While engine is stopped, fully depress throttle 
lever and HOLD for cranking. 

» Crank the engine a few turns to distribute the oil 
on cylinder wall. 


» Apply Loctite 767 (antiseize lubricant) (P/N 293 
800 070) on spark plug threads then reinstall 
them. 


+ Prior to inserting the ignition coil to its location, 
apply some Dow Corning 111 (P/N 413 707 000) 
around the seal area that touches the spark plug 
hole. 


» Reinstall ignition coils. 


» Ensure the seal seats properly with the engine 
top surface. 


» Reconnect ignition coil connectors. 


+ To reinstall engine cover, push it downward until 
it snaps. 
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ELECTRICAL SYSTEM 


Battery Removal 


For battery removal, cleaning and storage, refer to 
CHARGING SYSTEM section. 


VEHICLE 


Ballast 
WAKE Models 


Ballast tanks should be removed from watercraft 
and flushed with fresh water to remove any ma- 
rine organisms. 


Connect a garden hose to ballast tanks filling hose 
using the quick connector (P/N 293 710 077) to 
ease cleaning. 


Ballast tanks should be properly stored in a ver- 
tical position with drain plugs at the bottom and 
opened to ensure water drainage. 


Bilge Cleaning 


Clean the bilge with hot water and mild detergent 
or with bilge cleaner. 


Rinse thoroughly. 

Lift front end of watercraft to completely drain 
bilge. 

Body Rinsing/Repair 


Wash the body with soap and water solution (only 
use mild detergent). Rinse thoroughly with fresh 
water. Remove marine organisms from the hull. 


Apply a good quality marine wax on body and hull. 


CAUTION: Never clean fiberglass and plastic 
parts with strong detergent, degreasing agent, 
paint thinner, acetone, etc. 


If any repairs are needed to body or to the hull, 
refer to BODY/HULL section. 


Replace damaged labels/decals. 


Anticorrosion Treatment 


Wipe off any residual water in the engine compart- 
ment. 


Spray XP-S Lube (P/N 293 600 016) over all metal- 
li¢ components in engine compartment. 


Vehicle Protection 


The seat and the seat extension should be partial- 
ly left opened during storage. This will avoid en- 
gine compartment condensation and possible cor- 
rosion. 
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lf the watercraft is to be stored outside, cover it 
with an opaque tarpaulin to prevent sun rays and 
grime from affecting the plastic components, wa- 
tercraft finish as well as preventing dust accumu- 
lation. 


CAUTION: The watercraft should never be left 
in water for storage, stored in direct sunlight or 
stored in a plastic bag. 


foo) 
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Date: September 14 2006 Subject: Storage Procedure for 4-TEC™ No. 


WATERCRAFT 


SERVICE 
Bulletin 





Engine Equipped Vehicles 





MODEL YEAR MODEL 


MODEL NUMBER SERIAL NUMBER 


2006 All 4-TEC engine equipped vehicles All All 


NOTE: Refer to appropriate Sea-Doo SHOP 
MANUAL when servicing a Sea-Doo watercraft. 
NOTE: Intercooler equipped models 
require extra maintenance. Refer to 
INTERCOOLER ANTIFREEZING PROTECTION 
section of this bulletin. 


PROPULSION SYSTEM 


«Verify jet pump grease for water contamination. 
Check for the presence of water in cone and 
bearing; if so, replace oil seal and sleeve. Refer 
to SHOP MANUAL for proper procedure. 

CAUTION: Use only Bombardier* jet pump 

grease or equivalent, otherwise components 

service life could be reduced. Do not mix 

grease brands or types. 


FUEL SYSTEM 


= Verify fuel system. 
= Check fuel hoses for leaks. 
= Replace damaged hoses or clamps if necessary. 
« Fill up fuel tank completely. Ensure there 

is no water inside fuel tank. 
NOTE: Sea-Doo Fuel Stabilizer (P/N 413 408 600) 
or equivalent should be added in fuel tank to 
prevent fuel deterioration. Follow manufacturer's 
instructions for proper use. 
CAUTION: Should any water be trapped inside 
fuel tank, severe internal damage will occur to 
the fuel injection system (if so equipped). 
CAUTION: Fuel stabilizer should be added 
prior to engine lubrication to ensure fuel 
system components protection against 
varnish deposits. 


Printed in Canada. (sbs2006-005 PM) 
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A\ WARNING 
Fuel is inflammable and explosive under 
certain conditions. Always work in a well 
ventilated area. Do not smoke or allow open 
flames or sparks in the vicinity. Fuel tank 
may be pressurized, turn cap slowly when 
opening. Never use an open flame to check 
fuel level. When fueling, keep watercraft level. 
Do not overfill or top off the fuel tank and 
leave watercraft in the sun. As temperature 
increases, fuel expands and might overflow. 
Always wipe off any fuel spillage from the 
watercraft. Periodically inspect fuel system. 
Always turn the fuel tank valve (if so equipped) 
to OFF position when storing the watercraft. 


ENGINE OIL AND FILTER 
CHANGE 


» Change engine oil and filter. 


Refer to LUBRICATION in ENGINE section 
of SHOP MANUAL. 


EXHAUST COOLING 
SYSTEM FLUSHING 


» Flush exhaust cooling system with fresh 
water to prevent salt, sand or dirt accumulation 
which will clog water passages. 


For proper procedure, refer to FLUSHING AND 
LUBRICATION in SHOP MANUAL. 


CLOSE LOOP COOLING 
SYSTEM (ENGINE) 


« Replaced antifreeze for the storage period to 
prevent antifreeze deterioration. 








@®™ and the BRP logo are trademarks of Bombardier Recreational Products Inc. or its affiliates. 
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» Perform an antifreeze density test. 


For the coolant replacement procedure, refer 
to the appropriate SHOP MANUAL. 


CAUTION: Improper antifreeze mixture might 
allow freezing of the liquid in the cooling system 
if vehicle is stored in area where freezing point 
is reached. This would seriously damage the 
engine. Failure to replace the antifreeze for 
storage may allow its degradation that could 
result in poor cooling when engine will be used. 


ENGINE LUBRICATION 


Fogging of the engine is recommended at the end 
of the season and before any extended storage 
period to provide additional corrosion protection. 
The goal is to lubricate the engine intake valves, 
the cylinders and the exhaust valves. 

To fog the engine , proceed as follows: 

» Remove the two bolts that hold the fuel rail on. 

=Remove the rail along with the three fuel injectors. 

« Spray liberally BOMBARDIER LUBE lubricant into 
the intake ports. Ensure enough BOMBARDIER 
LUBE is sprayed in the intake ports so 
when the engine is cranked the exhaust 
valves will be fully lubricated. 

» Crank engine several times while keeping 
throttle fully depressed (drown engine mode) 
to distribute lubricant in cylinders, on intake 
valves and exhaust valves. 

« Carefully inspect O-rings condition before 
reinstalling fuel injectors. Replace O-rings 
with new ones if damaged. Lubricate O-rings 
with injection oil prior to installing. 

« Reinstall the injectors. 

» Apply Loctitet 243 (P/N 293 800 060) and 
torque the two bolts that hold the fuel rail on to 
10 Nem (89 Ibfein). 

» Make sure there is no leak at injectors when 
cranking the engine in the upcoming steps. 


Z\ WARNING 


If a leak is present, immediately stop 


the engine. Do not start engine until 
the leak is repaired. 





t Loctite is a registered trademark of Loctite Corporation. 


Z\ WARNING 


At preseason preparation, ensure to perform 
a fuel pressure test and ensure there is 


no leak. Also run engine and check for 
leaks. Refer to ENGINE MANAGEMENT 
section in SHOP MANUAL. 


THROTTLE BODY 
LUBRICATION 


Vehicles Without Throttle Body 
Quick Lubrication Kit 


« Lubricate the throttle body to prevent corrosion 
on external and internal parts especially if 
the craft is used in salt water. 


» Remove the air intake hose from throttle body. 





« Open the throttle body valve by pressing slightly 
the throttle lever and spray BOMBARDIER LUBE 
lubricant (P/N 293 600 016) through the throttle 
body bore to lubricate valve mechanism. 


« Spray generously the external parts 
of throttle body. 
« Install air intake hose. 
NOTE: A throttle body optional quick lubrication 
kit can be purchased (P/N 295 501 048) to 


facilitate maintenance by creating a direct access 
to the throttle body valve mechanism. 


Vehicles With Throttle Body 
Quick Lubrication Kit 


Late production vehicles are equipped with a 
throttle body quick lubrication kit. Their location 
may be different depending on the model, but they 
all can be easily located with the seat removed. 
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« Lubricate the throttle body to prevent corrosion 
on external and internal parts especially if 
the craft is used in salt water. 


» Remove the throttle body lubrication fitting cap. 


= Open the throttle body valve by pressing slightly 
the throttle lever and spray BOMBARDIER 
LUBE lubricant (P/N 293 600 016) through the 
fitting to lubricate valve mechanism. 


« Spray generously the external parts 
of throttle body. 


«Close the throttle body lubrication fitting cap. 


INTERCOOLER AND 
EXHAUST MANIFOLD 
ANTIFREEZE PROTECTION 


The intercooler and manifold are not self draining; 
they need the following protection. 


» With the vehicle leveled, remove both 
intercooler hoses [1] and [2]. 








« Let the intercooler drain and at the same time 
position the bottom hose as low as possible into 
the bilge to drain as much water from the exhaust 
manifold, then reconnect the bottom hose. 


tt Gelcote is a registered trademark of Gelcote International. 


» Connect an extra piece of hose to the upper 
intercooler nipple and pour approximately 200 mL 
(6.76 oz U.S.) of antifreeze into the intercooler. 


« Then pour approximately 300 mL (10.14 oz 
U.S.) of antifreeze into the upper Intercooler 
hose, toward the exhaust manifold. 


» Reconnect the intercooler upper hose. 


CAUTION: Failure to pour antifreeze into the 
intercooler and exhaust manifold, may cause 
severe damage to these components. 


CAUTION: Use only undiluted antifreeze (100% 
concentration). The premixed antifreeze 
available from BRP is NOT suitable for this 
particular application. Its concentration will 
be reduced when mixed with remaining 
water trapped in water jackets. 


NOTE: Antifreeze must be compatible with 
internal combustion aluminum engines. It is 
recommended to use biodegradable antifreeze. 
This will contribute to protect the environment. 
Recreational vehicle (RV) antifreeze can be used. 
NOTE: The engine will not have to run during 
this operation but should have been ran before, 
to exhaust as much water as possible, from 
cooling system components. 


BATTERY 


» Remove 

« Clean 

» Charge 

» Store 

Refer to CHARGING SYSTEM in SHOP MANUAL. 


WATERCRAFT CLEANING 


« Clean the bilge with hot water and mild detergent 
or with bilge cleaner. Rinse thoroughly. Lift front 
end of watercraft to completely drain bilge. If 
any repairs are needed to body or to the hull, 
touch up paint and Gelcotett repair kits are 
available. Replace damaged labels/decals. 


« Wash the body with soap and water solution 
(use mild detergent only). Rinse thoroughly 
with fresh water. Remove marine organisms 
from the hull. Apply a nonabrasive wax. 
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CAUTION: Never clean fiberglass and plastic 
parts with strong detergent, degreasing 
agent, paint thinner, acetone, etc. 


« If the watercraft is to be stored outside, 
cover it with an opaque tarpaulin to prevent 
sun rays and grime from affecting the plastic 
components, watercraft finish as well as 
preventing dust accumulation. 


CAUTION: The watercraft must never be 
left in water for storage. Never leave the 
watercraft stored in direct sunlight. 


ANTICORROSION 
TREATMENT 


« Wipe off any residual water in the engine 
compartment. 


» Spray BOMBARDIER LUBE lubricant over all 
metallic components in engine compartment. 


» Lubricate the throttle cable with 
BOMBARDIER LUBE lubricant. 


« Apply an anticorrosion product (P/N 219 700 304) 
on drive shaft. Refer to PROPULSION is 
appropriate SHOP MANUAL. 


NOTE: The seat should be partially left 
opened during storage. This will avoid engine 
compartment condensation and possible corrosion. 


CHECK LIST 


PPropision Sytem dC 


Close Loop Cooling System (engine) 





Engine Lubrication 


Throttle Body Lubrication 


Intercooler and Exhaust Manifold 
Antifreeze Protection 


Battery 


Watercraft Cleaning 
Anticorrosion Treatment 
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October 16, 2008 Subject: Storage Procedure 





WATERCRAFT 


SERVICE 
Bulletin 


No. 2008-10 


YEAR MODEL MODEL # SERIAL # 


2008 All 


This is just a quick reference to the storage pro- 
cedure. Refer to the appropriate SHOP MANUAL 
for the complete storage procedure. 


NOTE: Carry out the following tasks in the same 
order as detailed in this bulletin. 


PROCEDURES 
Fuel System 


Fuel System Inspection 


Inspect all fuel hoses for leaks. Replace damaged 
hoses or clamps if necessary. 


Salt water use may cause clamps to 
prematurely corrode. Therefore, they would 
require a closer look and a more frequent pre- 
ventive replacement. 


Fuel System Protection 

BRP fuel stabilizer (P/N 413 408 600) or equiva- 
lent should be added in fuel tank to prevent fuel 
deterioration. Follow manufacturer's instructions 
for proper use. 

Fill up fuel tank completely. Ensure there is no wa- 
ter inside fuel tank. 


MTG 





Fuel is inflammable and explosive under 
certain conditions. Always work in a well 
ventilated area. Do not smoke or allow open 
flames or sparks in vicinity. Fuel tank may 
be pressurized, turn cap slowly when open- 
ing. When fueling, keep watercraft level. Do 
not overfill or top off fuel tank and leave 
watercraft in direct sunlight; as temperature 
increases, fuel expands and might overflow. 
Always wipe off any fuel spillage. 
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All All 


eye Should any water be trapped inside 
fuel tank, severe internal damage will occur to 
fuel injection system. 


Throttle Cable Lubrication 
Lubricate throttle cable with XP-S Lube. 


Propulsion System 
Jet Pump Grease Inspection 
Refer to SHOP MANUAL for proper procedure. 


Drive Shaft Lubrication 


Refer to DA/VE SYSTEM subsection in 2008 
SHOP MANUAL. 


Engine 

Exhaust System Flushing 

Inspect all exhaust and coolant hoses for leaks. 
Replace damaged hoses or clamps if necessary. 


Salt water use may cause clamps to 
prematurely corrode. Therefore, they would 
require a closer look and a more frequent pre- 
ventive replacement. 


Refer to EXHAUST SYSTEM subsection in 2008 
SHOP MANUAL. 


Engine Oil and Filter Replacement 

Refer to LUBRICATION subsection in 2008 SHOP 
MANUAL. 

Throttle Body Lubrication 


Refer to ELECTRONIC FUEL INJECTION subsec- 
tion in the 2008 SHOP MANUAL. 


®™ and the BRP logo are trademarks of Bombardier Recreational Products Inc. or its affiliates. 
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Intercooler Protection 


255 Models (X Packages) 

It is important to expel any trapped water that may 
have accumulated from condensation in the exter- 
nal intercooler. 

Proceed as follows: 


1. Removed the intake hose from the throttle 
body. 
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1. Intake hose (from intercooler) 
2. Throttle body 





2. Start and rev up the engine to 4000 RPMs sev- 
eral times. 





sbs2008-005-002 


WATER EXPELLED FROM INTERCOOLER 





3. Stop engine. 
4. Liberally lubricate throttle body inside and out. 


5. Clean off any lubrication on the throttle body 
intake hose flange. 


6. Install air intake hose to the throttle body. 


Engine Lubrication 


Refer to ENG/NE LUBRICATION in STORAGE 
PROCEDURE section in 2008 SHOP MANUAL. 
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Exhaust System Protection 


In areas where temperature may freeze, water 
trapped in the exhaust system must be removed. 


Refer to STORAGE PROCEDURE in the 2008 
SHOP MANUAL 


Engine Coolant Test 


NOTE: Antifreeze replacement should be per- 
formed every 2 years. 


Perform an antifreeze density test. 


Lele Improper antifreeze density in cold 
areas may lead to serious engine damage. 


Battery 
Remove, clean, charge and store. 
Refer to CHARGING SYSTEM in SHOP MANUAL. 


NOTE: Poor maintenance and improper charging 
methods contribute to the majority of battery 
failures. Over 60% of battery claims are filed 
after the storage season. BRP will not consider 
claims for batteries following a storage sea- 
son. 


Watercraft Cleaning and 
Protection 


Refer to STORAGE PROCEDURE in the 2008 
SHOP MANUAL 
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SPECIAL PROCEDURES 


SERVICE TOOLS 


Description 
large hose pincher.... 
suction pump 


TOWING THE WATERCRAFT 
IN WATER 


Special precautions should be taken when towing 
a SEA-DOO watercraft in water. 


Maximum recommended towing 
24 km/h (15 MPH}. 


When towing your watercraft in water, pinch the 
water supply hose from the exhaust manifold to 
the muffler with a large hose pincher (P/N 529 032 
500). 


NOTE: A red tape on the exhaust manifold water 
outlet hose indicates which hose to pinch. 


speed is 


529 032 500 
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TYPICAL 
1. Install the hose pincher on this hose 


smr2008-006 







Part Number 
529 032 500 .... 
529 035 880 


This will prevent the exhaust cooling system from 
filllng which may lead to water being injected in- 
to and filling the exhaust system and the engine. 
Without the engine running there isn't any exhaust 
pressure to carry the water out the exhaust outlet. 


CAUTION: Failure to do this may result in dam- 
age to the engine. If you must tow a strand- 
ed watercraft in water and do not have a hose 
pincher be sure to stay well below the maxi- 
mum towing speed of 24 km/h (15 MPH). 


CAUTION: When finished towing the wa- 
tercraft, the hose pincher must be removed 
before operating it. 


SUBMERGED WATERCRAFT 
Drain bilge. 
If it was submerged in salt water, spray bilge and 


all components with fresh water using a garden 
hose to stop the salt corroding effect. 


Engine Lubrication 


Refer to WATER-FLOODED ENGINE in this sec- 
tion. 


Fuel Inspection 


Check fuel tank for water contamination. If nec- 
essary, siphon and refill with fresh fuel. 


WATER-FLOODED ENGINE 


If engine is water-flooded, it must be serviced 
within a few hours after the event. Otherwise en- 
gine will have to be overhauled. 


CAUTION: Never try to crank or start the en- 
gine. Water trapped in the intake manifold 
would enter the combustion chamber through 
the intake valves and may cause damage to 
the engine. 


CAUTION: A_ water-flooded engine must 
be properly drained, lubricant replaced (oil 
change), operated (boil out procedure), then 
lubricant replaced again, otherwise parts will 
be seriously damaged. 
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Whenever the engine is stopped, all the valves 
close thus preventing water from being ingested 
in the engine. 


Exhaust System Draining 

If water is suspected to be in the exhaust system, 
remove the exhaust pipe and the muffler. Drain 
them or siphon the water out of them. Refer to 
EXHAUST SYSTEM section. 


Intake System Draining 


If water is suspected in the intake manifold, re- 
move the intake manifold and drain it. Then suck 
out the water from the intake valve ports. Refer 
to INTAKE MANIFOLDANTERCOOLER section. 
Remove the water from oil/air separator breather 
hose. 


Throttle Body Lubrication 

Throttle body should be lubricated to prevent cor- 
rosion. Refer to ELECTRONIC FUEL INJECTION 
(EFI) section. 


Supercharger Servicing 

215 and 255 Engines 

If there was water in the oil or in the intake mani- 
fold, it is recommended to take the supercharger 
apart, dry all the components, replace the slip 
clutch needie bearings and shaft ball bearings. 
Refer to SUPERCHARGER section. 


Engine Oil and Filter Replacement 


lf water gets in the oil (oil will be milky), change 
the engine oil and filter as per procedure further in 
this subsection. 


» Using the suction pump (P/N 529 035 880), 
siphon the contaminated oil from the engine 
reservoir through dipstick hole. 


a 
ey 4 
529 035 880 
b 
ee 


a 
7 





CAUTION: Never crank or start engine when 

siphon tube is in dipstick hole. Never start en- 

gine when there is no oil in engine. 

» Remove the suction pump tube from the dipstick 
hole. 

« Fully depress throttle lever and HOLD it for crank- 
ing. 

« Crank the engine for 5 seconds. 

» Remove the oil filter cap and the oil filter. Refer 
to LUBRICATION SYSTEM section. 

« Again, siphon the contaminated oil from the oil 
*|ter reservoir. 


» Remove valve cover. Refer to CYL/VDER HEAD 
section. 
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1. Valve cover 


«Put a tape at 400 mm (16 in) from the end of the 
suction pump tube. 


« |nsert the tube in the PTO area until the tape 


reach the cylinder-block edge. Then, siphon con- 
taminated oil out. 
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TYPICAL 
1. Suction pump tube with tape 
2. Edge of cylinder-block 


» Remove the suction pump tube. 

» Reinstall valve cover. 

« Install a NEW oil filter and reinstall the oil filter 
cap. 

+ Fill up the reservoir with fresh oil. 

« Proceed with one of the boil out procedure: 
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Section 01 MAINTENANCE 
Subsection 04 (SPECIAL PROCEDURES) 





NOTE: The boil out procedure is intended to evap- 
orate the water contained in the oil. The proce- 
dure with the watercraft in water is the preferred 
one, but it can also be done using the flush kit. 


Boil Out Procedure in a Test Tank or Tied to 
a Trailer with Watercraft in Water 


» Connect the vehicle to B.U.D.S. to monitor the 
coolant temperature. It must exceed 100°C 
(212°F) in order for the water boil out. Once 
the boil point is reached, it won't take long to 
evaporate the water. 


» Run the engine for 5 minutes at 3500 RPM. 
A\ WARNING 


Make sure to safely secure the watercraft. 


«With the engine still running at 3500 RPM, install 
a large hose pincher (P/N 529 032 500) to the 
coolant line going to the oil cooler. 


529 032 500 





Z\ WARNING 


Certain components in the engine compart- 
ment may be very hot. Direct contact may re- 


sult in skin burn. Do not touch any electrical 
parts or jet pump area when engine is run- 
ning. 





1. Oil cooler coolant inlet hose 


+ Continue to run the engine at 3500 RPM for 15 
more minutes (20 minutes total run time). 
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» Shut the engine off. 


» Remove the hose pincher on the coolant line go- 
ing to the oil cooler. 


CAUTION: Hose pincher must be removed pri- 
or to operating the watercraft. Failure to do 
this will result in damage to the engine. 


» Change the oil and filter again. 
« Procedure is now completed. 


Boil Out Procedure Connected to a Flush Kit 


» On drive shaft, remove the C-clip then move for- 
ward the ring seal carrier. Refer to DA/VE SYS- 
TEM section. 


CAUTION: Make sure that the ring seal carrier 
is not in contact with the PTO seal assembly, 
neither with the carbon ring. 

» Connect the vehicle to B.U.D.S. to monitor the 
coolant temperature. It must exceed 100°C 
(212°F) in order for the water boil out. Once 
the boil point is reached, it won't take long to 
evaporate the water. 


* Connect a flush kit to the coolant line. 


CAUTION: Never run engine without supplying 
water to the exhaust cooling system when wa- 
tercraft is out of water. 


» Run the engine for 5 minutes at 3000 RPM. 


«With the engine still running at 3000 RPM, instal 
a large hose pincher (P/N 529 032 500) to the 
coolant line going to the oil cooler. 


529 032 500 











Certain components in the engine compart- 
ment may be very hot. Direct contact may re- 
sult in skin burn. Do not touch any electrical 
parts or jet pump area when engine is run- 
ning. 
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i. Oil cooler coolant inlet hose 


» Continue to run the engine at 3000 RPM for 15 
more minutes (20 minutes total run time). 


» Shut off the engine. 


«Remove the hose pincher on the coolant line go- 
ing to the oil cooler. 


CAUTION: Hose pincher must be removed pri- 
or to operating the watercraft. Failure to do 
this will result in damage to the engine. 


« Change the oil and filter again. 


» Move rearward the ring seal carrier and reinstall 
the C-clip. Refer to DR/VE SYSTEM section. 


CAPSIZED WATERCRAFT 


Capsized for More Than 5 Minutes 


Refer to WATER-FLOODED ENGINE in this sec- 
tion. 
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Section 02 TROUBLESHOOTING 
Subsection 01 (TECHNICAL GUIDELINES) 





TECHNICAL GUIDELINES 


The following is provided to help in diagnosing the probable source of troubles. It is a guideline and 
should not be assumed to show all causes for all problems. 


Always check for fault codes. If a fault code is detected, service the fault code first. Refer to EVG/NE 
MANAGEMENT section. 


ENGINE 
Symptom: ENGINE WILL NOT START (ENGINE DOES NOT TURN OVER) 


1. DESS operation non functional or wrong safety lanyard 


- If 2 short beeps are not heard when installing safety lanyard, refer to DIGITALLY ENCODED 
SECURITY SYSTEM. 


2. Burnt fuse: battery, starting system 
- Check wiring then replace fuse. 


3. Discharged battery 
- Check/recharge. Refer to CHARGING SYSTEM. 


4. Defective start/stop switch 
- Check, refer to STARTING SYSTEM. 


5. Battery connections 
~ Check/clean/tighten. 


6. Poor/bad or corroded ground contacts (engine, starter etc.) 
- Check/clean/repair. 


7. Starter solenoid 
- Check, refer to STARTING SYSTEM. 


8. Starter malfunction 
- Check, refer to STARTING SYSTEM. 


9. Seized jet pump 
- Check, refer to JET PUMP. 


10. Water/fuel hydro-lock 
- Check, refer to SPECIAL PROCEDURES. 


11. Seized or obstructed engine 
- Check/repair, refer to ENGINE. 


12. Seized or obstructed supercharger (if so equipped) 
- Check/repair, refer to SUPERCHARGER. 


13. Obstructed starter drive gear assembly 
- Check/repair, refer to PTO HOUSING/MAGNETO. 


Symptom: ENGINE WILL NOT START (ENGINE TURNS OVER) 





1. Fouled or defective spark plug 
- Replace. 


2. Defective CPS 


- Check operation of CPS and replace if necessary. Refer to ELECTRONIC FUEL INJECTION sec- 
tion. 
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Symptom: ENGINE WILL NOT START (ENGINE TURNS OVER) (cont'd) 


3. Defective trigger wheel 
- Check, refer to PTO HOUSING/MAGNETO. 


4. Defective ignition circuit 
~ Check, refer to IGNITION SYSTEM. 


5, Low or no fuel pressure 
- Check fuel pump pressure output. 
- Check fuel pump fuse. 
- Check wiring harness. 


6. Water-contaminated fuel 
- Check/siphon and refill. 


7. Dirty fuel filter 
- Clean/replace. 


8. Water in engine 
- Check, refer to SPECIAL PROCEDURES. 


9. Idle bypass valve stuck or not functioning 
- Check, refer to ELECTRONIC FUEL INJECTION. 


10. insufficient engine compression 
- Replace defective part(s). 
Symptom: ENGINE WILL NOT START (ENGINE TURNS OVER SLOWLY) 
1. Loose battery cables 
- Check/clean/tighten. 


2, Discharged/weak battery 
- Check/charge/replace. Refer to CHARGING SYSTEM. 


3. Restriction in jet pump 
- Check/clean pump. Refer to JET PUMP. 


4. Partial seizure in jet pump 
- Inspect, refer to JET PUMP. 


5. Partial engine hydro-lock 
- Check, refer to SPECIAL PROCEDURES. 


6. Worn starter 
- Check, refer to STARTING SYSTEM. 
Symptom: ENGINE HARD TO START 
1. Spark plug faulty, fouled or worn out 
- Check spark plug condition. Replace if necessary. 


2. Wrong TPS zero setting 
- Refer to ELECTRONIC FUEL INJECTION. 


3. Defective idle bypass valve 
- Refer to ELECTRONIC FUEL INJECTION. 


4. Water in intake system (defective MAP sensor) 
- Check and remove water. Refer to SPECIAL PROCEDURES. 
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Symptom: ENGINE HARD TO START (cont'd) 


5. 


Water in fuel reservoir or contaminated fuel 
- Flush reservoir and refill with fresh gas. 


Low fuel pressure 
- Check fuel pump and regulator operations. Refer to FUEL TANK/FUEL PUMP. 


Symptom: ENGINE MISFIRES, RUNS IRREGULARLY 


1. 


Fouled, defective, worn spark plugs 

- Check/verify heat range/gap/replace. 

Damaged trigger wheel/loose CPS 

- Check, refer to PTO HOUSING/MAGNETO. 

Defective ignition circuit 

- Check coil, wiring condition and proper grounding of ignition coil. 
Poor engine ground 

- Check/clean/repair. 

Fuel pressure (low or high) 

- Check pump, regulator, injectors and hose pinchers or if filter is plugged. Replace if necessary. 
Stale or water fouled fuel 

- Check/siphon and refill. 

Fuel filter dirty or restricted 

- Check/clean/replace. 

Clogged fuel injectors 

- Remove and clean fuel injectors. 


Defective sensor 
- Check faulty codes, refer to ENGINE MANAGEMENT SYSTEM. 


. Flame arrester dirty or restricted 


- Check/replace. 


. Faulty fuel injector(s) 


- Replace fuel injector(s), refer to ELECTRONIC FUEL INJECTION. 


. Fuel pressure fluctuating 


- Inspect fuel pressure regulator. Refer to FUEL SYSTEM. 


Symptom: ENGINE CONTINUALLY BACKFIRES 


1. 


Fouled, defective spark plugs 

- Clean/replace. 

Damaged trigger wheel/defective or loose CPS 
- Check, refer to ELECTRONIC FUEL INJECTION. 


Intake or exhaust valve(s) leak 
- Pressurize the engine to find the leak, refer to CYLINDER HEAD. 


Symptom: ENGINE DETONATION OR PINGING 


1. 
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Fuel octane too low or poor fuel quality 
- Flush reservoir and refill with good quality fuel. 
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Symptom: ENGINE DETONATION OR PINGING (cont'd) 





2. 


Knock sensor disconnected or faulty 
- Check, refer to ELECTRONIC FUEL INJECTION. 


Symptom: ENGINE LACKS ACCELERATION OR POWER 





1. 


10. 


15. 


Weak spark 
- Check/replace, refer to IGNITION SYSTEM. 


Throttle does not open fully 
- Check/readjust throttle cable, refer to STEERING SYSTEM. 


Low compression 

- Check/repair, refer to ENGINE section. 
Intake restriction 

- Check for restriction in the air intake system. 
Exhaust system blockage/muffler damage 
- Check and repair. 

Water in fuel 

- Check/siphon/replace. 

Impeller leading edge damaged 

- Check/replace, refer to JET PUMP. 

Too much engine oil 

- Siphon or adjust Jevel. Refer to LUBRICATION SYSTEM. 


Poor fuel quality 
- Siphon then refill with fresh fuel. 


Clogged fuel injectors 
- Remove and clean fuel injectors. 


. Low fuel pressure 


- Check fuel line and fuel pump pressure. 


. Incorrect throttle position sensor (TPS) adjustment 


- Check and adjust TPS, refer to ELECTRONIC FUEL INJECTION. 


. Defective supercharger 


- Check/repair, refer to SUPERCHARGER. 


. Dirt in supercharger due to vapor oil and salt contamination 


- Check and clean supercharger, refer to SUPERCHARGER. 
- Check engine ail level. Siphon excess of oil. 


Improper camshaft timing 
- Refer to CYLINDER HEAD, 


Symptom: ENGINE CANNOT REACH MAXIMUM RPM 


1. 


Low fuel pressure 

- Check fuel pump pressure output. 

Jet pump related problem 

- Check propulsion components. Refer to JET PUMP. 
Exhaust system blockage/muffler damage 

- Check and repair. 
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Symptom: ENGINE CANNOT REACH MAXIMUM RPM (cont'd) 


4. 


Exhaust gases in bilge (leak) 
- Check exhaust system for leaks. 


Defective supercharger 
~ Check/repair, refer to SUPERCHARGER. 


Dirt in supercharger due to vapor oil and salt contamination 
- Check and clean supercharger, refer to SUPERCHARGER. 
- Check engine oil level. Siphon excess of oil. 


Symptom: ENGINE OVERHEATS 


1. 


Coolant level low 

- Refill/check for leaks (coolant leaking out of leak indicator hole (PTO housing), hoses or clamps 
missing/defective, or cylinder head gasket leaks), Repair/replace. 

Thermostat failure 

- Replace. 

Water pump failure 

- Replace. 


Internal passage blockage 
- Inspect and clean. 


Damaged ride plate or hoses 

- Check, refer to COOLING SYSTEM and BODY AND HULL. 
Exhaust system clogged 

- Flush exhaust system. 


Temperature sensor defective 
- Check/replace. Refer to ELECTRONIC FUEL INJECTION. 


Symptom: ENGINE SMOKE IN THE EXHAUST (WHITE SMOKE) 


1. 


Coolant leak 
- Check/repair. Refer to COOLING SYSTEM. 


Intercooler leak (215 and 255 models) 

- Check/repair. Refer to INTAKE MANIFOLD AND INTERCOOLER or INTERCOOLER (255). 
Damaged cylinder head gasket 

- Check/replace cylinder head gasket. 

Water ingestion 

- Inspect intake manifold for water infiltration. 


Symptom: ENGINE SMOKE IN THE EXHAUST (BLUE SMOKE) 


4, 


Oil level too high 

- Siphon excess of oil. 

PTO oil scavenge port blocked or scavenge pump malfunction 
- Inspect and clean or replace pump. 


Symptom: ENGINE SMOKE IN THE EXHAUST (BLUE SMOKE AT ENGINE STARTING) 


1. 
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Valve stem seals worn or damaged 
- Replace seals. 
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Symptom: ENGINE SMOKE IN THE EXHAUST (BLUE SMOKE AT ENGINE STARTING) (cont'd) 
2. Oil rings worn out 
- Replace rings, refer to CYLINDER BLOCK 
Symptom: ENGINE SMOKE IN THE EXHAUST (BLUE SMOKE WITH ENGINE UNDER LOAD) 


1. Oil rings 
- Replace oil rings, refer to CYLINDER BLOCK. 


Symptom: LOW OR NO ENGINE OIL PRESSURE 
1. Oil level too low 
- Refill. See LUBRICATION SYSTEM. 


2. Leaking gasket 
- Replace. 


3. Oil leaking out of leak indicator hole (PTO housing) 
- Replace oil seal on pump shaft. 


4. Oil pressure sensor defective 
- Check/replace. 


5. Oil pump malfunctioning 
- Clean rotor and check wear limits. 


6. Oil regulator valve sticks open, or spring load too small 
- Clean/replace. 


7. Heavy wear on plain bearings 
- Replace. 
Symptom: ENGINE OIL CONTAMINATION (MILKY) 


1. Oil seal and rotary seal on water pump shaft leaking 
- Replace both seals. Refer to PTO HOUSING AND MAGNETO. Change oil. 


2. Cylinder head gasket leaking 
- Replace gasket. Refer to CYLINDER HEAD. Change oil. 


3. Loose screws on cylinder head, PTO housing or oil separator 
- Retorque. Change oil. 


4. Oil contamination due to metal or plastic particles 
- Replace possibly damaged parts. Change oil. 


5. Water ingestion 
- Refer to SPECIAL PROCEDURES. 


6. Leak indicator hole plugged 
- Check/clean leak indicator hole. 


Symptom: UNUSUAL ENGINE NOISE AND/OR VIBRATION 


1. Worn chain tensioner 
- Replace. 


2. Worn chain guide 
- Replace. 
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Symptom: UNUSUAL ENGINE NOISE AND/OR VIBRATION (cont'd) 


3. 


Stretched chain and/or worn out sprockets 

- Replace chain and sprockets. 

Sprocket screws got loose 

- Retorque. 

Hydraulic element inside rocker arm(s) is worn out (valve adjustment) or lifter damaged 
- Replace faulty rocker arm(s) and/or lifters. 

Rocker arm screws not tightened 

- Retorque. : 
Heavy wear on crankshaft and/or balancer shaft bearings 
- Replace. 

Crankshaft and balancer shaft not aligned 

- Check marks and readjust shafts. 

Heavy wear on thrust washers, or thrust washers missing 
- Check/replace. 


. Defective supercharger (if so equipped) 


- Check/repair, refer to SUPERCHARGER. 


ELECTRICAL SYSTEM 
Symptom: STARTER DOES NOT TURN 


1. 


2 short beeps are not heard when installing safety lanyard 
- Refer to DIGITALLY ENCODED SECURITY SYSTEM. 


Burnt fuse 

- Check wiring condition and replace fuse. 

Poor contact of battery terminal(s) 

- Clean and tighten terminal(s). 

Poor battery ground cable connection 

- Clean and tighten. 

Weak battery 

- Recharge or replace battery. 

Poor contact of start/stop switch or solenoid 

- Check connectors and clean contacts. Check and replace defective parts. 


Open circuit: start/stop switch or solenoid 
- Check. Replace if necessary. 


Symptom: STARTER TURNS, BUT STARTER DRIVE DOES NOT MESH WITH RING GEAR 
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1. 


Worn starter drive gear 
- Replace drive. 


Defective drive 
- Replace drive. 


Poor movement of drive on splines 
- Clean and correct. 
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Symptom: STARTER TURNS, BUT STARTER DRIVE DOES NOT MESH WITH RING GEAR (cont'd) 


4, Worn drive bushing 
- Replace clutch. 


5. Worn ring gear 
- Replace ring gear. 
Symptom: STARTER KEEPS RUNNING 


1. Shorted solenoid winding 
- Replace solenoid. 


2. Melted solenoid contacts 
- Replace solenoid. 


“ 


Sticking or defective starter drive 
- Lubricate or replace. 


Symptom: DEPTH GAUGE OPERATIONAL PROBLEM 


1. Nothing is displayed in the information center 


- The depth gauge is not activated in the ECM. Activate the depth gauge in Options under Setting 
tab in B.U.D.S. 


2. 0.0 (ft or m) is displayed all the time 
- Connector of the depth gauge is not connected. Connect it properly. 


- There is not 12 V or ground is open at the depth gauge connector. Check fuses and wiring 
harness. 


- Check fuses and wiring harness. Check WHITE/BLACK and WHITE/RED wires. 


3. ---- (ft or m) is displayed and sensor is blinking after self test for 5 seconds 
- The watercraft is not in water. Launch watercraft in water and recheck. 
- There is air between the depth gauge and the bilge. Check silicone pad under depth gauge. 
- Depth gauge is defective. Try anew depth gauge. 


PROPULSION 
Symptom: ABNORMAL NOISE FROM PROPULSION SYSTEM 


1. Weeds/debris caught in intake grate or impeller 
- Check and clean. 


2. Damaged or bent drive shaft 
- Check and/or replace. Refer to DRIVE SYSTEM. 


3. Broken engine mounts 
- Check and repair. 


STEERING SYSTEM 
GTX and RXT Series 
Symptom: O.P.A.S. SYSTEM FAULTS 


1. Watercraft is more responsive than usual while turning 
- ae vanes do not go up while watercraft is at speed. Refer to OFF-POWER ASSISTED STEER- 
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Symptom: O.PA.S. SYSTEM FAULTS (cont'd) 
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2. 


Watercraft pull on one side 
- One side vane does not go up while watercraft is at speed. 


Side vanes do not go up while watercraft is at speed 
- Clogged filter, square rings damaged, leakage in hoses or mechanical malfunction. 
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DIAGNOSTIC FLOW CHART 


FUEL SYSTEM 


Fuet pump does not run 


Check fuses. 
Check safety lanyard connection. 


Connect safety lanyard 
Check fuel pump operation. 


Install fue! pressure gauge 
on fuel pressure line —— 
Repair or replace if necessary. 


Connect safety lanyard | dt 


v 


Fuel pump runs 


Fuel pressure is 
303 kPa {44 PSI) 
or 399 kPa (58 PSI)* 









Fuel pump runs 
for 2 sec. then stops 


Replace fuel 
pump module 



























































Fue] pressure more 
than 303 kPa (44 PSI) 
or 399 kPa (58 PSI)* 


Fuel pressure less 
than 303 kPa (44 PSI) 
or 399 kPa (58 PSi}* 


Check fuel line/ 
rail for leaks 





Repair or 
replace 




































Fuel pressure more 
than 303 kPa (44 PS|} 
or 399 kPa (58 PSI 


Fuel pressure is 
303 kPa (44 PSI) 
or 399 kPa (58 PSI}* 


FUEL SYSTEM OK 
>| Replace fuel 
(mee 


Fuel pressure less 
than 303 kPa (44 PSI) 
or 399 kPa (58 PSI)* 


Fast 
pressure drop 











Check 

Verify fuel fuel line/ 

pump check rail for leaks : Repair or 
ue replace 


Check fuel 
injector 
OK 


* Supercharged — Inter-Cooled Models only. 


R1S03motr353T 

































smr2008-008 23 


www.SeaDooManuals.net 


www.SeaDooManuals.net 





Section 03 ENGINE 
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ENGINE REMOVAL/INSTALLATION 


SERVICE TOOLS 


Description 
alignment shaft... 
support plate kit 






SERVICE PRODUCTS 


Description 

dielectric grease . 
MPS LUDO. civeseenesist 
Loctite 243 (blue).......... 
pulley flange cleaner 


GENERAL 


During assembly/installation, use torque values 
and service products from exploded views in the 
appropriate sections. 

Clean threads before applying a threadlocker. Re- 
fer to SELF-LOCKING FASTENER and LOCTITE 
APPLICATION at the beginning of this manual! for 
complete procedure. 


ZA\ WARNING 


Torque wrench tightening specifications 
must be strictly adhered to. 
locking tabs, elastic 


Locking devices (e.g.: 
stop nuts, self-locking fasteners, cotter pin, 
etc.) must be replaced with new ones. 





Hoses or cables removed or disconnected must 
be installed and routed at the same place. 


CAUTION: Locking ties removed during a pro- 
cedure must be replaced and installed at the 
same location. 


PROCEDURES 
ENGINE 


Engine Removal 


Place vehicle at workstation that will have access 
to an engine-lifting hoist. 
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Part Number 
... 295 000 141 ..... 
. 529035 506 . 
. 529035 507 . 
529 035 719 


Part Number 
w 293 550 004 
... 293 600016 . 

. 293 800 060 . 
413 711 809 





GTI Models 
Remove seat. 


GTX, WAKE and RXT Models 
Remove: 

- Seats 

~— Seat support 

— Air vent tube. 

RXP. Models 

Remove: 

- Seat 

- Engine cover. 

All Models 


Drain cooling system, refer to COOL/ING SYSTEM 
section, 


Using B.U.D.S., release fuel pressure from fuel 
system. 


Disconnect battery cables from battery. 


Z\ WARNING 


Always disconnect battery cables exactly in 


the specified order, BLACK (-) cable first then 
the RED (+) battery cable last. 





Disconnect ground wires from engine. 
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Voltage regulator/rectifier 
; Gouge and diagnostic connector 


DOAAWN > 


qt 
VTS switch and power 


RXP 255 and RXT 255 Models 
Remove the both air hoses from the intercooler. 


All Models except RXP 

Disconnect magneto wiring harness. 

Disconnect the throttle position sensor (TPS), 
manifold air pressure sensor (MAPS) and man- 
ifold air temperature sensor (MATS). Refer to 
ENGINE MANAGEMENT for location of sensors 
and connectors. 


RXP Models 


Unplug connectors beside ECM then remove con- 
nector housings from the support. 


Disconnect ECM and remove from engine to pre- 
vent any possible damage while pulling engine 
out. 





1. Remove connectors 
2. Disconnect ECM 
3. Remove ECM 


On RXP 215 and RXP 255, unplug VTS connector. 
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Cut locking ties retaining vehicle wiring harness to 
engine. 





VEHICLE WIRING HARNESS 
1. Cut locking ties 


ove wiring harness forward to make room. 


All Models 
Disconnect TOPS valve hose. 
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1. TOPS valve 
2. TOPS vaive hose 


Remove exhaust pipe, refer to EXHAUST SYS- 
TEM section. 


Withdraw jet pump, refer to JET PUMP section. 


Withdraw drive shaft, refer to DRIVE SYSTEM 
section. 


Disconnect cooling hoses at engine coming from 
ride plate and coolant expansion tank. 


Except RXP models, remove the intake manifold. 
Refer to /IVTAKE MAN/FOLD AND INTERCOOLER 


section. 


All 215 Engines except RXP 215 


Remove air inlet tube from supercharger and air 
duct. 
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Disconnect water hoses from intercooler. 
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1. Disconnect hoses here 


RXP 155 Model 
Remove inlet hose from throttle body. 
Disconnect throttle cable from throttle body. 
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1. Detach hose 
2, Disconnect cable 


Disconnect fuel rail supply line. 


RXP 215 Model 


Disconnect water inlet hose coming from jet 
pump connected to the intercooler. 
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7, Disconnect hose here 


All Models 
Remove engine support mount screws. 


NOTE: Be careful when removing engine sup- 
port(s) or rubber mount adapters, shims could 
have been installed underneath. Shims control 
engine/jet pump alignment. Always note position 
of shims for reinstallation, to avoid altering engine 
alignment. 
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FRONT SUPPORT 
1. Remove screw 
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REAR SUPPORT 
1. Remove screws 


Using a chain block, a hoist or other suitable equip- 
ment, slightly lift engine to ease the remaining 
component removal. 


CAUTION: Take care not to damage cables. 





F1sD11A, 


TYPICAL 
1. Lifting brackets 


RXP Models 


Slightly move engine rearward to take advantage 
of the larger opening. 


The engine have to be hooked-up at an additional 
location. See illustration. 
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1. Hook-up a steel rope/chain here 


Carefully lift engine by the side with the stee 
rope/chain and rotate engine so that it can be 
pulled out of vehicle. 





FisD08A, 








7. Lift steel rope/chain here to rotate engine 
2. Usual lifting brackets 


All Models 
Carry on engine lifting to remove from the body 
opening. 


CAUTION: Be careful not to scratch body or to 
hit any component. 


Disconnect RED (+) cable from starter post. 
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Section 03 ENGINE 


Subsection 01 (ENGINE REMOVAL/INSTALLATION) 








TYPICAL 
1. Disconnect RED (+) cable 


Install the engine on an engine stand. 





NOTE: A special mounting plate is required to fix 
engine to support. This plate is not sold by BRP. 


Engine Installation 


CAUTION: Whenever engine is removed from 
watercraft, engine/jet pump alignment must be 
performed at reinstallation. 


Installation of engine in watercraft is essentially 
the reverse of removal procedures. However pay 
particular attention to the following. 


Wipe off any spillage in bilge. Clean with the pul- 
ley flange cleaner (P/N 413 711 809). 


Clean external parts of engine. 
Check tightness and condition of rubber mounts. 


if they have been removed, apply Loctite 243 
(blue) (P/N 293 800 060) on screw threacs or use 
new screws with self-locking product. 


smr2008-009 
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Torque rubber mount screws to 25 Nem (18 lbfeft). 


CAUTION: Strict adherence to this torque is 
important to avoid damaging threads of alu- 
minum insert in bilge. 

Connect starter cable before lowering engine. 
Torque nut of positive starter cable to 7 Nem 
(62 Ibfein). 

Apply dielectric grease (P/N 293 550 004) on nut. 
Ensure contact surface is perfectly clean then re- 
connect grounds wires/cable to engine. 

Place engine into vehicle. 

nstall engine support screws. Do not apply 
hreadlocker to engine support screws and do not 
torque yet. 

Align engine. Refer to ENG/NE ALIGNMENT at 
the end of this section for complete procedure. 
nstall and properly align exhaust pipe. Refer to 
EXHAUST SYSTEM section. 

Reinstall all removed parts and connect all connec- 
ors. 

Check throttle cable condition and lubricate it with 
XP-S Lube (P/N 293 600 016). 


After its installation, properly adjust throttle cable 
hen perform the TPS reset as specified in E/- 
GINE MANAGEMENT SYSTEM section. 


Check hose condition and pressure test fuel sys- 
tem, refer to FUEL SYSTEM. 


ZN WARNING 





Whenever doing any type of repair on wa- 


tercraft or if any components of the fuel sys- 
tem are disconnected, a pressure test must be 
done before starting engine. 





Verify all electrical connections (ground wires and 
battery). 


Run engine and ensure there is no leakage. 


CAUTION: If watercraft is out of water, engine 
must be cooled using the flush kit. 


Engine Alignment 

NOTE: To perform this procedure the jet pump 

and the drive shaft must be removed. Refer to 

JET PUMP and DRIVE SYSTEM. 

Check alignment of engine using the following 

alignment tools: 

— The support plate kit (P/N 529 035 506} and the 
plate (P/N 529 035 507) 
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: tI 
629 035 507-——> 






629 035 506 


5290385062 


— The alignment shaft (P/N 295 000 141) 


295 000 141 
eee ee 








- The engine alignment adapter (P/N 529 035 
719). 


529 035 719 





To verify alignment proceed as follows: 


«Secure plate and support to hull with four nuts or 
screws. 





«Install the engine alignment adapter (P/N 529 035 
719) in engine PTO housing. 
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F1sDigA 


1. Engine alignment adapter 


« Carefully slide shaft through support. 
«Insert shaft end into engine alignment adapter. 


NOTE: Ensure the protective hose and carbon 
ring is removed to check engine alignment. If 
the alignment is correct, the shaft will slide eas- 
ily without any deflection in engine alignment 
adapter. 


FISDI7A 





TYPICAL 
1. Engine alignment adapter 
2. Alignment shaft 


f the alignment is incorrect loosen engine sup- 
port screws to enable to align engine alignment 
adapter with shaft end. 

NOTE: Use shim(s) (P/N 270 000 024) or (P/N 270 
000 025) between engine supports and rubber 
mounts to correct alignment. 

CAUTION: Whenever shims are used to cor- 


rect alignment, never install more than 5 mm 
(0.196 in) shim thickness. 





smr2008-009 


www.SeaDooManuals.net 





Section 03 ENGINE 
Subsection 01 (ENGINE REMOVAL/INSTALLATION) 


FIBD15A 





TYPICAL 
1. Shim 


Remove engine support screws and apply Loc- 
tite 243 (blue) (P/N 293 800 060) on screw threads. 


Torque engine support screws to 25 Nem 
{18 lofeft) when procedure is completed. 


Loctite 243 


F18D10B 





1. Torque to 25 Nem (18 lbfeft} 
2. Position washer to have the “T” mark on top 


Remove alignment tools. 
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Section 03 ENGINE 
Subsection 02 (AIR INTAKE SYSTEM) 





AIR INTAKE SYSTEM 


SERVICE TOOLS 


Description Part Number Page 
small spring removal tOOL.......c cece eee creer eteteteereceee 291085: 989: iss cavssinecenutees tania eytinasntenmeys 36 
130/155 Engines 


GTI Series 
RXP 155 


1Nem 
(9 Ibfein) 


(13 Ibf*in) 


GTX 155 
WAKE 155 





‘smr2008-010-001_a 
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Section 03 ENGINE 
Subsection 02 (AIR INTAKE SYSTEM) 





215/255 Engines 


RXP 215 
RXP 255 1.5 Nem 
(13 Ibfein) 





4Nem- 
5 Ibf*in) 





GTX 215 
GTX LTD 
WAKE 215 
RXT 215 
RXT 255 


15Nem ee 
(13 Ibfin) oe: 





‘gmr2008-010-002_a 
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Section 03 ENGINE 
Subsection 02 (AIR INTAKE SYSTEM) 





GENERAL 
During assembly/installation, use torque values 
and service products as in the exploded views. 


Clean threads before applying a threadlocker. Re- 
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
‘complete procedure. 


ZA\ WARNING 


Torque wrench tightening specifications 


must be strictly adhered to. 


Locking devices (e.g.: locking tabs, elastic 
stop nuts, self-locking fasteners, cotter pins, 
etc.) must be replaced with new ones. 





Hoses or cables removed or disconnected must 
be installed and routed at the same place. 


CAUTION: Locking ties removed during a pro- 
cedure must be replaced and installed at the 
same location. 


PROCEDURES 
AIR INTAKE SILENCER 


Air Intake Silencer Inspection 


Check for water in air silencer. If so, replace check 
valves, 


‘sm12008-01 0-003_2 





1. Check valves 


Check collars tightness. 


On 215 and 255 engines, ensure there is no water 
trapped in intake tube. 


smr2008-010 


512008-010-004_a 





1. Intake tube 
2, Intake silencer 


nspect silencer, tube and hose condition. Re- 
place any damaged part. 


Air Intake Silencer Removal 


Remove seat(s). 


Loosen clamps securing the front intake hose and 
the vent hose. 








TYPICAL — 130/155 ENGINES 
1. Front intake hose 
2. Vent hose 





TYPICAL — 215/255 ENGINES 
1. Front intake hose 

2. Vent hose 

3. Intake tube 


Open the front storage cover and remove basket. 
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On RXP series only, cut locking ties securing front 
vent tubes and move them aside to make room. 


Unplug the voltage regulator/rectifier connectors. 


Cut locking ties securing throttle cable and multi- 
function switch harness on air intake silencer cov- 
er. 


Release wiring harness and fuel feed hose from 
their retaining devices, 


NOTE: Mark the fuel feed hose to reinstall it at the 
same place in the retaining device. 





‘smnr2008-010-007_a 


1. Voltage regulator/rectifier connectors 
2. Locking ties 

3. Wiring harness 

4. Fuel feed hose 


Using the small spring removal tool (P/N 529 035 
989), detach fuel tank straps. 


529 035 989 





Pull air intake silencer out. 


Air Intake Silencer Installation 


Reverse removal operation order and pay atten- 
tion to the following. 


Ensure that tubes are well secured with hoses and 
there is a tight fit. 
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Section 03 ENGINE 
Subsection 03 (INTAKE MANIFOLD/INTERCOOLER) 


INTAKE MANIFOLD/INTERCOOLER 


SERVICE TOOLS 


Description Part Number Page 
VACUUM/PFESSULE PUMP... cecccececeeseeerscteesseteecseeseresarseeneenes 529 O21 GOO sii isscaiecsicsinpissteansicaassavecensd 46 


SERVICE PRODUCTS 


Description Part Number Page 
LOGtItS 243 (blUe) xe... sccascslavecdeeevearvrsscsdsausQevueesgenabesteaciarnseees 293 BOC O6O. wicscissis Gesliesdisaiinapepnncesacten rete 45 
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130/155 Naturally Aspirated Engines 









10 Nem 
(89 Ibf+in) 


Loctite 243 ie > 
6 Nem 10 Nem 
(53 Ibfin) (89 Ibfein) 
Ox ‘ 


Ja) 


& CP 












Loctite 243 - 


yy 









10Nem ‘ 
(89 Ibf¢in) 









Loctite 243 4 oO ss 
6 Nem 18 i & voi 
(53 Ibfein) (159 Ibfein) 
Loctite 243 
10 Nem 
(89 Ibfein) 









sm12005-033-200_aen 
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215 Supercharged Intercooled Engines 









* Loctite 243 


6 Nem 
63 Ibf-in) 
er 
> 


ey , 





Loctite AS 

243 : Se laf 
Loctite ae , a 
10 Nem 
(89 Ibfein) 







Loctite 243 






6 Nem 18 Nem 
(53 Ibfein) (159 Ibf*in) 
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255 Supercharged Intercooled Engines 


3 Nem 
er ibfin) 
~ Loctite 243 


oF oil 


11 Nem 
(97 Ibf*in) 


(97 Ibfein) 


Loctite 2436—4 ae 17. Nem 


Loctite 
\ 72430 
xe 


(53 Ibf+in) 


11 Nem 
(97 Ibf-in) 


18 Pe 
159 Ibfei 
Loctite 2436 y an 


5.5 Nem 
(49 Ibfein) 





smr2008-011-001_a 


40 smr2008-011 


www.SeaDooManuals.net 





Section 03 ENGINE 


Subsection 03 (INTAKE MANIFOLD/INTERCOOLER) 





GENERAL 


During assembly/installation, use torque values 
and service products as in the exploded views. 
Clean threads before applying a threadlocker. Re- 
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


Z\ WARNING 


Torque wrench tightening specifications 
must be strictly adhered to. 


Locking devices (e.g.: locking tabs, elastic 
stop nuts, self-locking fasteners, cotter pins, 
etc.) must be replaced with new ones. 





Hoses or cables removed or disconnected must 
be installed and routed at the same place. 


CAUTION: Locking ties removed during a pro- 
cedure must be replaced and installed at the 
same location. 


PROCEDURES 
INTAKE MANIFOLD 


Intake Manifold Removal 

Remove seat(s). 

On GTX, WAKE and RXT models, remove the 
seat support. 

255 Engines 

Remove intercooler air inlet and outlet hoses. 
Remove exhaust hose. 


215/255 Engines 
Remove the supercharger air outlet hose. 


All Models 


Move the coolant expansion tank aside to make 
room. 


Remove oil dipstick. 

Pull engine cover out. 

Release the fuel pressure. 

Disconnect battery cables from battery. 


Z\ WARNING 


Always disconnect battery cables exactly in 
the specified order, BLACK negative cable 
first then the RED positive battery cable last. 





Disconnect fue! hose connector at fuel rail. 
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R1504moNr7BA, 








Step i: Squeeze 

Step 2: Pull out 

1. Supporting tabs 

2. Squeeze in middle of supporting tabs, hold and pull out 


Cut locking ties securing harness to intake mani- 
fold. 


Fa@D0CA 





130/155 ENGINES 
1. Cut locking ties to release harness 
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Subsection 03 (INTAKE MANIFOLD/INTERCOOLER) 





215/255 ENGINES 
1. Cut locking ties to release harness 


Unplug the exhaust gas temperature sensor 
(EGTS) from muffler. 


Unplug the coolant temperature sensor. (CTS), 
the crankshaft position sensor (CPS) and the 
camshaft position sensor (CAPS) connectors. 





Lis, ie 
semr2008-01 1-003_a 


1. CTS connector 
2. CAPS connector 
3. CPS connector 


NOTE: The CAPS connector is hidden behind the 
water hose. Slightly pry Jocking tab of connector 
to unlock. 

Unplug the idle bypass valve and the TPS connec- 
tors from the throttle body. 

Pull the connectors for the knock sensor (KS) and 
magneto out of the ECM support. For more de- 
tails, refer to ELECTRICAL CONNECTORS. 
Unplug knock sensor (KS) and magneto connec- 
tors. 
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i 
sr 2008-011-004_a 


1. Idle bypass valve connector 
2. TPS connector 

3. Magneto connector 

4. KS connector 


Unplug the B connector from the ECM by pulling 
the lock. 





sr 2008-011-005_a 


1. ECM 
2. B connector 
3. Lock 


Unplug the manifold air pressure sensor (MAPS), 
he engine connector and the manifold air temper- 
ature sensor (MATS). 


2008-01 1-006_e 





. MAPS connector 
. Engine connector location 
. MATS connector 


whys 





Unplug ignition coils and fuel injectors. 
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Subsection 03 (INTAKE MANIFOLD/INTERCOOLER) 


smr2008-01 1-007_é 


1. Ignition coil connectors 
2, Fuel injector connectors 








Cut locking ties as necessary and pull wiring har- 51n13006-012.008_a 





Ness away from intake manifold. 1. Hose from intercooler to exhaust manifold (outlet nipple) 
, 2. Hose from jet pump 
130/155 Engines 
Loosen air intake silencer collar. All Engines 
Unlock throttle cable housing from throttle body, Remove manifold retaining screws and push the 


Cable is to be detached later on. oil dipstick tube out of the manifold slot. 





RI503motr724, = 
R1B03motr59A 





1. Air intake silencer collar 
2, Unlock throttle cable housing bgt 5 « : 
Lift intake manifold up to pull it out of the mounting 


215 Engines brackets just enough to reach throttle cable end. 





Remove the hoses connected to the intercooler. 
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Ris03mot77A, 





RI503motrG1A 





TYPICAL 
7. Mounting brackets 

7 NOTE: The flame arrester and the intercooler (if so 
130/155 Engines equipped) in the intake manifold are maintenance 
Detach throttle cable end from throttle body. free, 


Intake Manifold Installation 


Ensure that all gaskets are properly installed and 
in a good condition. 


F1sD2xXA 





7. Detach cable end from throttie body 





All Engines RIS@3motr62A 
Pull intake manifold out. INTAKE MANIFOLD 
1. Gaskets 


First, position intake manifold on front mounting 
bracket then push manifold toward engine to then 
proceed with rear mounting bracket. 

When installing the intake manifold, lift up the oil 
dipstick tube a little bit to fit in the slot of the man- 
ifold. 
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R1503motr5SB 








1. Oil dipstick tube 


Apply Loctite 243 (blue) (P/N 293 800 060) on the 
intake manifold screws. 


Torque them to 10 Nem (89 Ibfein) following the 
tightening sequence shown. 


$0712006-012-031_a 


Ensure to properly route and resecure wiring har- 
ness with locking ties. 

When installing throttle cable, ensure cable is in 
he proper position of bracket and that cable barrel 
is in the proper position of throttle cam. 
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Fig02xB_ 


130/155 ENGINE 
1. Cable position in bracket 
2. Cable barrel position in cam 








FigDoca 





215/255 ENGINES 
1. Cable position in bracket 
2. Cable barrel position in cam 


Readjust throttle cable and reset the TPS using the 
B.U.D.S. software. Refer to ENGINE MANAGE- 
MENT. 


255 Engines 


The 255 engine is equipped with an external in- 
tercooler, therefor the intake manifold is equipped 
with a flame arrester. 
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Subsection 03 (INTAKE MANIFOLD/INTERCOOLER) 








.smr2008-01 1-008_a 


1. Flame arrester 


NOTE: The flame arrester in the intake manifold is 
maintenance free. 


215 Engines 

ake sure the outlet hose of the intercooler is 
installed in the holding device otherwise the hose 
will scuff on the engine biock. 


5mr2006-012-002_8 





1, Intercooler outlet hose holding device 


INTERCOOLER 
215 Engines 


Intercooler Leak Test 


Perform intercooler leak test when engine looses 
performance, when there is white exhaust smoke 
or when temperature in exhaust system is to high. 


Z\ WARNING 


Let engine cool down prior to perform leak 


test. Direct contact with hot engine may re- 
sult in skin burn. 
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NOTE: The inspection can be done while inter- 
cooler remains installed in intake manifold. 
Remove: 

- Outlet hose from exhaust manifold 

— Inlet hose from intercooler. 








INTERCOOLER PULLED OUT FOR CLARITY PURPOSE ONLY 
1. Intercooler 

2. Outlet hose 

3. Inlet nipple 


Plug intercooler inlet nipple. 


nstall an adapter on the outlet hose to connect 
the vacuum/pressure pump (P/N 529 021 800). 


529 021 800 





Pressurize the intercooler as follows: 





PRESSURE TEST 
69 kPa (10 PSI) for 10 minutes min. 








If there is a pressure drop, first spray hoses and 
adapters with a soapy solution to ensure they are 
not leaking. 


Otherwise, remove intercooler from manifold to 
spray soapy water on it. If air bubbles are present, 
replace the intercooler. Refer to procedures far- 
ther in this section. 
Properly reinstall removed parts. 
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Section 03 ENGINE 


Subsection 03 (INTAKE MANIFOLD/INTERCOOLER) 





Make sure the intercooler outlet hose is installed 
in the holding device otherwise the hose will scuff 
on the engine block. 


‘sm12008-01 2-002_a 


1. Intercooler outlet hose holding device 


Intercooler Removal 
Remove intake manifold. 
Remove collar from intercooler. 








F19D0DB 


TYPICAL 
1. Intercooler 
2. Collar 


Carefully pull intercooler out of intake manifold. 


smr2008-011 
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1. Intercooler 
2. Profile ring 
3. Collar 


Intercooler Installation 


Installation is essentially the reverse of removal 
procedures. However pay particular attention to 
the following. 

Ensure profile rings are properly installed on inter- 
cooler and apply engine oil on them to ease instal- 
lation. 

While properly aligning the inner end of intercooler 
in intake manifold, gently push intercooler until it 
bottoms. 


Rotate intercooler to position nipples as shown. 








FISDOEA 


1. Intake manifold flange 
2. Nipple paralle! with manifold flange 


NOTE: If intercooler is hard to push in, aclamp can 
be used to press intercooler in. 
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1. Clam, 
2. Plastic block between nipples 
3. Plastic block 


Reinstall collar. 
Reinstall intake manifold. 
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Section 03 ENGINE 
Subsection 04 (INTERCOOLER (255 ENGINE)) 


INTERCOOLER (255 ENGINE) 


SERVICE TOOLS 


Description Part Number 


large hose pincher 295 032 500 
vacuunm/pressure pump 529 021 800 
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Subsection 04 (INTERCOOLER (255 ENGINE)) 


4Nem 
(35 Ibf-in) 





smr2008-040-001_a 
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Section 03 ENGINE 


Subsection 04 (INTERCOOLER (255 ENGINE)) 





GENERAL 


Hoses or cables removed or disconnected must 
be installed and routed at the same place. 


During assembly/installation, use torque values 
and service products as in the exploded view. 


Clean threads before applying a threadlocker. Re- 
er to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


ZX WARNING 


Torque wrench tightening specifications 
must be strictly adhered to. 

Locking devices (e.g.: locking tabs, elastic 
stop nuts, cotter pins, etc.) must be replaced 
with new ones. 


















CAUTION: Locking ties that had to be removed 
during a procedure, must be replaced and in- 
stalled at the same place. 


MAINTENANCE 


Flushing the intercooler with fresh water is essen- 

tial to neutralize corroding effects of salt or other 

chemical products present in water. It will helo to 

clean up sand, salt, shells or other particles in in- 

tercooler. 

NOTE: Intercooler is flushed with the exhaust sys- 

tem, as they are on the same circuit. 

Exhaust system and intercooler should be flushed 

each time: 

— Watercraft is used in salt water and is not ex- 
pected to be used further the same day. 

- Watercraft is used in foul water. 

— Watercraft is stored for any extended time. 

Refer to EXHAUST SYSTEM section for flushing 

procedure. 


CAUTION: Failure to flush the system, when 
necessary, will severely damage engine inter- 
cooler and/or exhaust system. 


PROCEDURES 


INTERCOOLER 
ZA\ WARNING 


Let engine cool down prior to work on or near 
intercooler. 





mr2008-040 


Intercooler Cleaning 


If temperature in intake manifold is too high or if 
engine is down in performance, intercooler may 
require to be cleaned. 


The exhaust system should be flushed first, as it 
may unclogged the intercooler, If not, then pro- 
ceed with the intercooler cleaning procedure as 
detailed here. 


NOTE: The exhaust temperature will decrease 
when the intercooler is clogged because more 
water is rerouted through the exhaust system. 
To clean the intercooler, do the following: 


CAUTION: Never try to clean the intercooler 

with chemical products. Only use fresh water. 

Chemical products will permanently damage 

the internal parts of intercooler. 

«Remove the /V7ERCOOLER from the watercraft. 
See procedure further in this section. 


» Poor fresh water into the water outlet fitting. 





1, Intercooler water outlet fitting 
2. Intercooler water intet fitting 


» Let water into intercooler for many hours. Oc- 
casionally, shake the intercooler to soak off de- 
posits. 


» Rinse the intercooler using a garden hose in- 
stalled on water outlet. 


» Let water flows out of intercooler a few minutes 
to evacuate internal deposits. 


» Check water flow. 


WATER FLOW 


1. Repeat cleaning procedure. 












Low or erratic 
2. Replace the intercooler. 


High and regular | Intercooler is not clogged. 
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Subsection 04 (INTERCOOLER (255 ENGINE)) 


‘snV/2008-040-013_8 





i. Garden hose installed on water outlet ‘sawz0Ue 140-0068 
2. High and regular water flow — 





1. Bleed hose 


«Perform a leak test before installing the intercool- 
er in the watercraft. Install the vacuum/pressure pump (P/N 529 021 


800) on bleed hose fitting. 
Intercooler Leak Test 


Using a large hose pincher (P/N 295 032 500), 
block intercooler water inlet and outlet hoses. 


529 021 800 


529 032 500 








ssmr2008-040-0 10a 





ss 208-040-0118 





1. Intercooler water inlet hose a 
2. Intercooler water outlet hose 1. Bleed hose fitting 








Disconnect the bleed hose from intercooler. Pressurize the intercooler. 


PRESSURE TEST 
69 kPa (10 PSI) for 10 minutes min. 


If there is a pressure drop, first spray tool, hoses 
and adapters with a soapy water solution to en- 
sure they are not leaking. 


Otherwise, replace the intercooler. 


Intercooler Removal 


Refer to BODY section to remove the following 
parts: 
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Subsection 04 (INTERCOOLER (255 ENGINE)) 





RXP 255 Model 
— Seat 

- Engine cover. 
RXT 255 Model 
- Seats 

— Seat support 
- Air vent tube. 


All Models 
Remove exhaust hose. 


Cut locking tie securing bailer hoses to intercooler - 
1. Intercooler air inlet hose 
strap. 2. Intercooler air outlet hose 


smr2008-040-004_a 





Detach both intercooler straps. 


‘smr2008-040-005_» 





7. Intercooler straps 


‘smr2008-040-002_8 





Disconnect water hoses from the rear left side of 


1. Bailer hoses intercooler. 
2. Locking tie 


Disconnect the bleed hose from intercooler. 


‘smr2008-040-006_2 








‘3m12008-040-003_e 


RXP 255 SHOWN 
1, Bleed hose 1. Intercooler water inlet hose 
2. Intercooler water outlet hose 


Disconnect or remove both air hoses. : : 
On RXT 255 models, disconnect the intercooler 
water inlet hose from the T-fitting. 
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sr 2008-040-009_a 


1. ose bracket screws 
VTS REMOVED FOR CLARITY 2. Hose bracket 

1. Engine water supply hose 
2. Fitting 





smr2008-020-007_a 





Remove intercooler support from bilge. 


Remove the intercooler from vehicle. : 
Intercooler Support Installation 


Intercooler Installation To install the intercooler support, reverse the re- 
The installation is the reverse of the removal pro- moval procedure. 
cedure. 


NOTE: Ensure hoses are routed correctly and lock- 
ing ties are positioned at proper locations. 


INTERCOOLER SUPPORT 


Intercooler Support Removal 


Remove /V7ERCOOLER, see procedure in this 
section, 


Remove the VTS. Refer to VARIABLE TRIM SYS- 
TEM (VTS) section. 

Remove pump support upper screws securing in- 
tercooler support. 





0112008-040)-008_& 





1. Screws securing intercooler support 


Remove screws retaining hose bracket and inter- 
cooler support. 
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SUPERCHARGER 


SERVICE TOOLS 







Description Part Number 

camshaft locking tool... .. 529 035 839 ..., 
Torx adapter........... .. 529 035 938 .... 
support plate... » 529035 947 .... 
4-pin socket... . 629 035 948 .... 


bearing support/pusher. 529 035 950 .... 
gear holder... .. 629036 025 .... 
TOLAUNIMG; KOW in ncescecetestyoteesncisyeletieceibtossrernerelattanMeraneres .. 529 036 027 





SERVICE PRODUCTS 


Description Part Number 
Isoflex grease Topas NB 62.... 293 550 021 .... 
Super Lube grease .. 293 550 030 .... 
Loctite 243 (blue)... .. 293 800 060 . 
Loctite 5910: 2, sidvcsczskessisiscuassthelas bovbianeuet ianecosesusseeaie tals iwhetes 293 800 081 
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11 Nem 
(97 Ibfein) 


dLoctite 243 


30 Nem 
(22 Ibfeft) 


Loctite 
243 


o , 11. Nem 
Loctite i (97 Ibf+in) 
5910 Engine oil " ? 


Engine oil 


lsoflex grease 
bs at NB 52 


a | wz 
Loctite 243 
4 a Wp, gi 29 Nem 
% 


iene PF 
(97 ibfein} 


Super Lube (21 Ibfeft) 


grease Coy, 


4 
Engine oil 
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Section 03 ENGINE 
Subsection 05 (SUPERCHARGER) 





GENERAL 
During assembly/installation, use the torque val- 
ues and service products as in the exploded view. 


Clean threads before applying a threadlocker. Re- 
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


Z\ WARNING. 


Torque wrench tightening specifications 


must be strictly adhered to. 


Locking devices (e.g.: locking tabs, elastic 
stop nuts, cotter pins, etc.) must be replaced 
with new ones. 





{INSPECTION 


SUPERCHARGER INLET 
CLEANLINESS 

NOTE: A lower than usual maximum RPM at full 
throttle might be caused by a dirty supercharger 
inlet. 

All RXP Supercharged Models 


Remove the engine cover. Refer to BODY sec- 
tion. 


Move the coolant tank aside. 

All Supercharged Models (except RXP) 
Detach the vent tube. 

Move the coolant tank aside. 

Remove the vent tube support. 


\ AX 
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7. Coolant tank 
2. Vent tube 
3. Vent tube support 


All RXP Supercharged Models 
Disconnect intercooler air hoses. 
Remove the exhaust inlet hose. 


smmr2008-012 





5mr2008-01 2-003 a 
1. Intercooler air inlet hose 


2. Intercooler air outlet hose 
3. Exhaust inlet hose 


All Supercharged Models 
Remove supercharger air inlet hose. 





R1503motr224D 


TYPICAL 
1. Air inlet hose 


Visually inspect supercharger inlet side for oil, salt 
or any other deposits. 
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smr2006-012-010_a 


1. Dirt here 








If dirt is found, proceed as follows. 


Remove supercharger and perform the clutch slip- 
ping moment test. Inspect bearings and friction 
clutch. Replace bearings/clutch components as 
necessary. 


Separate supercharger housing. 


NOTE: Since supercharger is disassembled, it is 
recommended to completely inspect it. 


Clean internal housing and turbine using a brush 
and cleaning solvent to get rid of oil deposits. 


Blow dry with compressed air. 


CAUTION: Do not let turbine spin when using 
compressed air. 


Complete usual assembly procedures as de- 
scribed in this section. 


SUPERCHARGER CLUTCH 
SLIPPING MOMENT (ON ENGINE) 


All RXP Supercharged Models 


Remove the engine cover. Refer to BODY sec- 
tion. 


Move the coolant tank aside. 

All Supercharged Models (except RXP) 
Detach the vent tube. 

Move the coolant tank aside. 

Remove the vent tube support. 
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1. Coolant tank 
2. Vent tube 
3. Vent tube support 





All RXP Supercharged Models 
Disconnect intercooler air hoses. 
Remove the exhaust inlet hose. 
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1. intercooler air inlet hose 
2. ‘ntercooler air outlet hose 
3. Exhaust inlet hose 


All Supercharged Models 
Remove air inlet hose from supercharger. 


R1g03motr224D 





1. infet hose 
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Section 03 ENGINE 
Subsection 05 (SUPERCHARGER) 





Remove valve cover and install camshaft locking 
tool (P/N 529 035 839) to prevent camshaft ro- 
tation while checking slipping moment of super- 
charger. Refer to CYL/VDER HEAD section. 


529038898 


NOTE: Rotate supercharger nut counterclockwise 
to align camshaft holes and to allow insertion o 
the locking tool. 








R1503motr117A 
1, Camshaft locking tool 
Check slipping moment counterclockwise by us- 


ing a torque wrench with actual torque viewer. A 
mirror is useful to see the viewer. 


R1S03motr2444 





TYPICAL 
1. Torque wrench 


NOTE: Before checking the supercharger slipping 
moment it is recommended to turn the clutch a 
minimum of 10 revolutions. This will dissipate the 
grease on the titanium shims and gear enough to 
get a proper reading. 


Supercharger should start to turn at a torque with- 
in the specified values. 


mr2008-012 






SLIPPING NEW BREAK-IN 
MOMENT | SUPERCHARGER | SUPERCHARGER 
Torque value} 10 to 17 Nem 8 to 11 Nem 
applied (89 to 150 Ibfein) | (71 to 97 Ibfein) 


NOTE: After supercharger ran for a few hours, the 
parts break-in and this brings a reduced slipping 
moment. 

If the torque is not within specifications, repair 
supercharger clutch. Verify supercharger clutch 
components as per SUPERCHARGER INSPEC- 
TION) further in this section. 


SUPERCHARGER CLUTCH 
SLIPPING MOMENT (BENCH 
TEST) 


ount supercharger on the support plate (P/N 529 
035 947). 








828035947 


Use the gear holder (P/N 529 036 025) to retain 
supercharger gear while measuring slipping mo- 
ment. 


Meer cay ttt Le Pht pan 








529036025, 


59 


www.SeaDooManuals.net 





Section 03 ENGINE 
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smr2006-074-101 


Check slipping moment counterclockwise by us- 
ing a torque wrench with a viewer. 


ssinr2006-074-100_6 


1. Torque wrench 
2. Gear holder 


NOTE: Before checking the supercharger slipping 
moment it is recommended to turn the clutch a 
minimum of 10 complete revolutions. This will 
dissipate the grease on the titanium shims and 
gear enough to get a proper reading. 


Supercharger should start to turn at a torque with- 
in the specified values. 


SLIPPING NEW BREAK-IN 
MOMENT | SUPERCHARGER | SUPERCHARGER 
Torque value} 10 to 17 Nem 8 to 11 Nem 
applied (89 to 150 Ibfein) | (71 to 97 Ibfein) 
NOTE: After supercharger ran for a few hours, the 


parts break-in and this brings a reduced slipping 
moment. 


If the torque is not within specifications, check 
single components of supercharger clutch. 
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PROCEDURES 
SUPERCHARGER 


Supercharger Removal 
All RXP Supercharged Models 


Remove the engine cover. Refer to BODY sec- 
tion. 


Move the coolant tank aside. 


All Supercharged Models (except RXP) 
Detach the vent tube. 

Move the coolant tank aside. 

Remove the vent tube support. 





1. Coolant tank 
2. Vent tube 
3. Vent tube support 


All RXP Supercharged Models 
Disconnect intercooler air hoses. 
Remove the muffler hose. 





1. Intercooler air iniet hose 
2. Intercooler air outlet hose 
3. Muffler hose 


All Supercharged Models 


Remove air inlet and outlet hoses from super- 
charger. 
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Subsection 05 (SUPERCHARGER) 


smr2007-012-001_a 


1. Retaining screws 
RIS¢3motr2244, 2. Upper retaining screw (hidden behind the supercharger} 





1, Air inlet hose <i 
2. Air outlet hose To remove the upper retaining screw, use the Torx 


adapter (P/N 529 035 938). 


529035938 


Unscrew TOPS valve screws and move it aside to 
make room. 





‘smr2008-012-010_2 








1. TOPS valve 
2. Supercharger 


Remove retaining screws and pull out the super- Spree 
charger. 





7, Upper retaining screw 


Using a marker, trace a mark on rubber adaptor 
and exhaust pipe. 
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Subsection 05 (SUPERCHARGER) 


. Rubber adaptor 
2. Exhaust pipe 


Loosen clamp securing rubber adaptor to exhaust 
pipe. 

Detach muffler strap. 

ove muffler back (+ 5 cm (2 in)). 

Pull supercharger out of engine to remove it. 





Supercharger Disassembly 


CAUTION: Be scrupulous when working on 
supercharger parts. Supercharger rotation 
reaches 45 000 RPM. Any modification, im- 
proper repair/assembly or damage on the 
parts, may result in damage of the supercharg- 
er. Strictly follow the described procedures. 


Take apart supercharger housing. 


roopzea 3 


1. Retaining screws 
2. Housing half fintake side) 
3. Housing half (engine side) 
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FOOB28A, 






PLASTIC HAMMER 


Loosen cap nut (turn clockwise) on supercharger 
shaft turbine side while holding shaft with the re- 
taining key (P/N 529 036 027). 


529395949 


R1sO3motr2284, 


1. Cap nut (left-handed thread) 


Remove washer, turbine, O-ring and step collar 
from supercharger shaft. 
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R1503motr2294 


1. Washer 
2. Turbine 
3. O-ring 
4. Step collar 


Loosen nut on supercharger shaft engine side 
while holding shaft with the retaining key (P/N 529 
036 027). 





1. Nut 
2. Retaining key 


NOTE: There are 40 loose needle bearings under 
the gear. Do not reuse. 

Remove L-ring, spring washers, lock washer, drive 
gear and needle pins by turning the supercharger 
upside down. 


smr2008-012 
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Nut 

L-ring 

Spring washers 
Lock washer 
Titanium shims 
. Drive gear 

. Needle bearings 


NOORWN> 


Carefully push out supercharger shaft towards en- 
gine side by using a press. 





i. Supercharger shaft 


Remove and discard ball bearing from supercharg- 
er shaft by using a press and the retaining key 
(P/N 529 036 027). 
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FOOBZDA, 3 


1. Supercharger shaft 
2. Ball bearing 
3. Retaining key 


Screw out retaining disc with seal from hous- 
ing half (engine side) by using the 4-pin socket 
(P/N 529 035 948). 


529038948 


NOTE: It may be necessary to heat the housing 
with a heat gun to release the retaining disc. 


FOOB2AA 





1. 4-pin socket 


Discard the oil seal. 
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Rernove and discard ball bearing from supercharg- 
er housing half (engine side) by using a press and 
a suitable bearing pusher. 


R1593motr236A, 





1. Supercharger housing half (engine side) 
2. Bearing pusher 


Supercharger Inspection 


Supercharger Clutch Components and Gear 


Check the wear limit on drive gear, lock wash- 
er and driven plate on supercharger shaft. Check 
drive gear for cracks. 

NOTE: If parts are worn out or damaged, repair 
supercharger only by using supercharger repair kit. 


R1So3motr3604 





A. Driven plate journal depth 
B. Drive gear thickness 
C. Lock washer thickness 





DRIVEN PLATE JOURNAL DEPTH 


14.460 to 14.500 mm 
HEY! {.5692 to .5708 in) 


14.600 mm (.5748 in) 







SERVICE LIMIT 








DRIVE GEAR THICKNESS 


11.000 to 11.050 mm 
(.4331 to .4350 in) 


10.900 mm (.4291 in) 


SERVICE LIMIT 





smr2008-012 


www.SeaDooManuals.net 





LOCK WASHER THICKNESS 


4.050 to 4.150 mm 
(.1594 to .1633 in) 


3.950 mm (.1555 in) 


Section 03 ENGINE 
Subsection 05 (SUPERCHARGER) 





SERVICE LIMIT 


Spring Washer 


Put spring washer package together as it is as- 
sembled on the supercharger shaft. Measure the 
height of the unloaded spring washer package. 


R1S03motr24BA 





A. Spring washer package height 





SPRING WASHER PACKAGE HEIGHT 


10.7 to 10.9 mm 
{.4213 to .4291 in) 


10.2 mm (.4012 in) 






NEW 






SERVICE LIMIT 





Supercharger Assembly 


Assembly is essentially the reverse of removal 
procedures. However pay particular attention to 
the following. 


CAUTION: Every time when supercharger shaft 
has been removed, both ball bearings have to 
be replaced. 


CAUTION: Both ball bearings have to be in- 
stalled with cages facing turbine side. 


Apply enough engine oil on NEW ball bearing. 


Install ball bearing on supercharger shaft by using 
the support plate (P/N 529 035 947) to hold bear- 
ing. 
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529035947 


CAUTION: Ensure to position ball bearing 
against protrusion of support plate for the in- 
stallation. This way, the installation pressure 
will be applied to the inner race and will not be 
transmitted to the bearing balls which would 
otherwise shorten the bearing life. 


CAUTION: To install ball bearings and super- 
charger shaft always use a press, never use any 
beating force like a hammer. 





1. Supercharger shaft 

2. Baill bearing 

3. Bearing support plate 

4. Protrusion of support plate on this side (underneath inner race) 


Apply enough engine oil on NEW ball bearing. 


Press in the ball bearing in supercharger housing 
half (engine side), by using bearing support/pusher 
(P/N 529 035 950). 





529035950 
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FOOBZEA’ Fo0321A 





1. Bearing support/ousher 1. Retaining disc 
2. 4-pin socket 


Mount supercharger housing half (engine side) on 

the support plate (P/N 529 035 947). To press supercharger shaft in housing half 
(engine side), properly support bearing us- 
ing the support plate (P/N 529 035 947) and 
bearing support/pusher (P/N 529 035 950) under 
supercharger housing half. 





520036947 


Apply Loctite 243 (blue) (P/N 293 800 060) on re- 
aining disc. If a new retaining disc is used, the 
hreads are coated with a self-locking product. 


nstall the retaining disc in supercharger housing 
half by using the 4-pin socket (P/N 529 035 948). 


Torque retaining disc to 30 Nem (22 Ibfeft). 





FOOB2GA 


1. Support plate 
2. Bearing support/pusher 
3. Protrusion here 








29035948 


CAUTION: Before pressing in the supercharg- 
er shaft, be sure to properly support the inner 
race of ball bearing in supercharger housing 
half with the recommended tool. This way, the 
installation pressure will be applied to the inner 
race and will not be transmitted to the bearing 
balls which would otherwise shorten the bear- 
ing life. 
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Apply heat outside of the housing with a heat gun 
to expand its diameter prior to inserting the shaft. 
Ensure there is no O-ring on the housing haif prior 
to heating. 

Apply engine oil on supercharger shaft. Press 
shaft with thrust washer and distance sleeve 
together in supercharger housing half. 


‘sm12008-012-032_¢ 


1. Compressor shaft 

2. Ball bearing 

3. Supercharger housing half 
4, Thrust washer 

5, Distance sieeve 


FOOB2HA 


1. Supercharger shaft 
2. Distance sieeve 


Apply engine oil on seal and push into retaining 
disc by hand. 


NOTE: Always use a NEW oil seal when assem- 
bling the supercharger. 


smr2008-012 








R1503motr2420, 





1. Oil seal 


Install step collar, O-ring, turbine and washer 
on supercharger shaft. Apply Loctite 243 (blue) 
(P/N 293 800 060) on cap nut and temporary 
finger tight cap nut. 

NOTE: The cap nut on the supercharger shaft has 


a left-handed thread. The Loctite has to be applied 
in a small dose into the nut. 


R1803motr229B 


1 
2. 
3. 
4, 
5. 





. Step collar 
O-ring 
Turbine 
Washer 
Cap nut 


Complete installation of supercharger shaft, en- 
gine side as follows: 


CAUTION: It is of the utmost importance that 
all parts be absolutely clean. The compressor 
shaft spins at up to 45 000 RPM and any debris 
could cause a failure. 

Install the first titanium shim. 


NOTE: The titanium shims have the same inner 
diameter. 

CAUTION: Manipulate titanium shims with 
care, those parts are sensitive. 

IMPORTANT: Apply Isofiex grease Topas NB 52 
(P/N 293 550 021} to the inner diameter of the gear 
thrust surface on the shaft, titanium shims, needle 
bearings, shaft surface and lock washer. 
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CAUTION: No other grease can be used, other- 
wise damage to bearings will occur. 


Install the 40 needle bearings on the compressor 
shaft. 


NOTE: The 40 needle bearings comes in a wax 
strip with an adhesive backing. 


Remove the adhesive backing. 

Install the drive gear over the needle bearings. 
Install the second titanium shim. 

Install the lock washer. 

Apply engine oil to the spring washers. 
Position the spring washers as per illustration. 


CAUTION: When installing the spring washers, 
take care of the exact installation direction of 
the washers. 


lls 


EI ES 
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1. Spring washers 


Install the L-ring on the compressor shaft. 

Apply Loctite 243 (blue) (P/N 293 800 060) on 
the hexagonal nut threads. Torque to 30 Nem 
(22 Ibfeft). 


smr2008-012-008_a 





Nut 

L-ring 

Spring washers 
Lock washer 
Titanium shims 
Drive gear 
Needle bearings 


NOGAQNS 


NOTE: The L-ring will preload the spring washers. 
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Hold the lock washer of the supercharger shaft 
(engine side) using the retaining key (P/N 529 036 
027). 


529035949 


Tighten the cap nut to 30 Nem (22 lbfeft). 


Apply Loctite 5910 (P/N 293 800 081) on super- 
charger housing sealing surface. 


R1503motr246A 





1. Apply Loctite 5910 on sealing surface 


Assemble supercharger housing halves. Apply 
Loctite 243 (blue) (P/N 293 800 060) on retaining 
screws and torque to 11 Nem (97 Ibfein) accord- 
ing to the following sequence. 





























R1503motr227B 





SUPERCHARGER TIGHTENING SEQUENCE 


Perform the clutch slipping moment test. Refer to 
SUPERCHARGER CLUTCH SLIPPING MOMENT 
(BENCH TEST} in this section. 
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Supercharger Installation 


Sealing surface between supercharger and PTO 
housing has to be greased with Super Lube grease 
(P/N 293 550 030). 


NOTE: Ensure O-rings are installed. 








R1503motr247A, 1 





1. Super Lube grease 


Install supercharger on PTO housing. 


Apply Loctite 243 (blue) (P/N 293 800 060) on the 
retaining screws. 

Torque screws to 11 Nem (97 lbfein). 

To tighten and torque the upper retaining screw, 
use the Torx adapter (P/N 529 035 938). 


FOOB20A, 


Ensure to install the tool perpendicularly (90°) to 
torque wrench to apply the proper torque to the 
screw. 


FOOB1UA 





1. Tool perpendicular (90°) to torque wrench 
A. 90° 


CAUTION: Not installing the tool as shown will 
change the torque applied to the screw. Proper 
torque and tightening sequence are important. 


smr2008-012 


After complete installation of the supercharger, 
the slipping moment has to be rechecked. Re- 
fer to SUPERCHARGER CLUTCH SLIPPING MO- 
MENT (ON ENGINE} at the beginning of this sec- 
tion. 
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EXHAUST SYSTEM 


SERVICE TOOLS 





Description Part Number Page 
flushing CoMNECtOr AdAPtOr ec cccccccscesecscssececsscscesesesevevenenss ZOD BOO ATS wsorisesuasersva aceivaacd esburesiwanceass 76 
Muffler StrAD TOOL. ccccecccccsscccssscssnsscesccsssceeereccaevtserseseress B29 O36 126 cvcccccccseccsceensresvecsaes 79-80, 82 


SERVICE PRODUCTS 


Description Part Number 

293 800 038 
. 293 800 060 
293 800 086 
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COMPONENTS 











Loctite 518 
4 


16 Nem 
(142 ibfein) 


GTX series | 
RXP series | 
a RXT series | 


11.Nem 
(97 Ibfein) BAY 
























6Nem 
(53 Ibf*in) 

















Gliseriesi' RXP series | 
GTX series | 


RXT series ; 





7.5 Nem 
(66 Ibfsin) 








7.5 Nem 
(66 Ibfin) 


n 4 
(35 Ibfein) (35 Ibfein) 
Loctite 5150 


Loctite 5150 iG 
(silicone sealant) d, 


(silicone sealant) @ 





1 
( 
{ 
, 
1 
' 
! 
' 
| 
| 
| 
1 
1 
1 
' 
1 
t 
if 
l 
1 
1 
1 
l 
1 
1 
1 
1 
' 
1 
l 
1 
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EXHAUST COOLING SYSTEM 


Water Flow in the Exhaust System 
130/155/255 Engines (except RXP Models) 





‘8mr2008-013-002_& 








sn12008-013-003_8 





smr2008-013 73 


www.SeaDooManuals.net 




















Section 03 ENGINE 
Subsection 06 (EXHAUST SYSTEM) 





155/255 Engines (RXP Models) 











smr2008-019.006,.3 


215 Engines (RXP Models) 














SnV2008-013-005, 4 
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GENERAL 


Hoses or cables removed or disconnected must 
be installed and routed at the same place. 


During assembiy/installation, use torque values 
and service products as in the exploded view. 
Clean threads before applying a threadiocker, Re- 
er to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


Z\ WARNING 





Torque wrench tightening specifications 
must be strictly adhered to. Locking devices 
(e.g.: locking tabs, elastic stop nuts, cotter 
pins, etc.) must be replaced with new ones. 








CAUTION: Locking ties that had to be removed 
during a procedure, must be replaced and in- 
stalled at the same place. 


SYSTEM DESCRIPTION 


The exhaust system is protected by its own cool 
ing system, an opened loop type. 


The water supply is provided by a pressurized area 
in the jet pump between the impeller and venturi. 


The water flow is controlled by a reducer located 
between the jet pump support and the jet pump 
on the inlet side. The reducer is color coded ac- 
cording to watercraft model, Refer to VET PUMP, 


Water is directed first through the intercooler 
{215 engines) or to the exhaust manifold fitting lo- 
cated at front of manifold (130/155/255 engines). 


Water enters the manifold end and is directed to 
water jackets of exhaust manifold. 


130/155/215 Engines 
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TYPICAL 

1, Exhaust manifold water inlet 

2. Exhaust rnanifold 

3. Exhaust manifold water outlet (to pump support} 

4. Exhaust manifold water outlet (to exhaust pipe and muffler) 





9m12008-013 


275 Engines 
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TYPICAL 

Intercooler 

Intercooler water inlet 

Intercooler water outlet 

Exhaust manifold water inlet 

Exhaust manifold 

Exhaust manifold water outlet (to pump support) 

Exhaust manifold water outlet (to exhaust pipe and muffler) 





NOGAWN> 


Water exits exhaust manifold through 2 hoses at 
rear manifold. 


‘sn2008.01 3.00 








Water exits exhaust pipe through holes at the end 
of the water jacket and mixes with exhaust gas in 
the muffler. 
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1. Water packet holes 


Water is evacuated from mufflers then through 
he exhaust outlet in transom area. 
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Exhaust System Technical 
Specifications 




















TYPE Total Loss Cooling System 
(TLCS) 
WATER FLOW Flow from jet pump 
(no water pump) 
TEMPERATURE Calibrated outlet fittings 
CONTROL {no thermostat} 
SYSTEM BLEEDING | Self-bleed type | 





SYSTEM DRAINING | Self-drain type 





MAINTENANCE 
EXHAUST SYSTEM FLUSHING 


Flushing the exhaust system with fresh water is 
essential to neutralize corroding effects of salt or 
other chemical products present in water. It will 
help to clean up sand, salt, shells or other particles 
in water jackets (exhaust system and intercooler 
(if so equipped)) and/or hoses. 


Exhaust system flushing should be performed 
when the watercraft is not expected to be used 
further the same day or when the watercraft is 
stored for any extended time. 


CAUTION: Failure to flush the system, when 
necessary, will severely damage engine inter- 
cooler and/or exhaust system. Make sure en- 
gine operates during entire procedure. 


ZA WARNING 


Perform these operations in a well ventilat- 
ed area. Certain components in the engine 





compartment may be very hot. Direct con- 
tact may result in skin burn, Do not touch any 
electrical part or jet pump area when engine 
is running. 





Z\ WARNING 


When operating the engine while the water- 
craft is out of the water, the heat exchanger 
in the ride plate may become very hot. Avoid 
any contact with ride plate as burns may oc- 
cur. 








Connect a garden hose to connector located at the 
rear of watercraft on jet pump support. Do no 
open water tap yet. 

NOTE: The optional flushing connector adaptor 
(P/N 295 500 473) can be used with a quick con- 
nect adapter to ease garden hose installation. 
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1. Quick connect adapter 
2. Flushing connector adapter 








FO7EOIC 





TYPICAL 

1. Flushing connector 

2. Quick connect adapter and flushing connector adapter (optional) 
3. Garden hose 


To flush the exhaust system, start the engine then 
immediately open the water tap. 

CAUTION: Always start the engine before 
opening the water tap. Open water tap im- 
mediately after engine is started to prevent 
overheating. Never run engine without sup- 


plying water to the exhaust system when 
watercraft is out of water. 


Run the engine about 20 seconds at a fast idle 
between 4000 - 5000 RPM. 


CAUTION: Never run engine longer than 2 min- 
utes. Drive line seal has no cooling when wa- 
tercraft is out of water. 


Ensure water flows out of jet pump while flushing. 
Close the water tap, then stop the engine 


CAUTION: Always close the water tap before 
stopping the engine. 


Disconnect the garden hose. 


CAUTION: Remove flushing connector adapter 
after operation (if used). 
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PROCEDURES 
MUFFLER 


Muffler Removal 


Certain components in the engine compart- 


ment may be very hot. Direct contact may 
result in skin burn, Let exhaust system cool 
down prior to removing parts. 











SAV2O0BOIS-B10.4 


Remove seat(s). - 


: : 7. Engine cover 
GTX Series and RXT Series 
Remove seat support. Refer to BODY’section. 





RXP 258 and RXT 255 Models 

Remove the intercooler and intercooler air hoses 
rom vehicle. Refer to /VTERCOOLER (258 HP) 
section, 

RXP 255 Models 

Disconnect the exhaust hose from muffler outlet, 
a 


ae 

et i 

a 
ie / 
i 
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1, Coolant expansion tank 
2. Vent tube 
3, Seat support 


Disconnect the exhaust hose from muffler outlet. 











1. Exhaust hose 
2. Muffler 


AXP 255 and RXT 255 Models 


Unscrew intercooler support from hull (one screw 
on each side). 


Remove screws securing VTS support to hull. 
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1. Exhaust hose 
2. Muffler 


AXP Series 


Remove the engine cover. Refer to BODY sec- 
tion. 
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Turn intercooler support and VTS toward the RH 
side to make room. 














0 


All Models 


Cut locking tie securing TOPS valve hose and ex- 
haust manifold water outlet hose. 








2008015-020.4 








1. TOPS valve hose 
2. TOPS valve 


Unscrew exhaust clamp. 


CAUTION: Do not use pneumatic or electric 
tools as seizure may occurs. 














1, TOPS valve hose 
2. Exhaust manifold water outlet hose 


Disconnect the upper water outlet hose from the 
exhaust manifold. 

















1, Exhaust manifold water outlet hose 
2. Exhaust manifold fitting 


Gently disconnect the TOPS valve hose from 
TOPS valve. 
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1. Exhaust clamp 


ove exhaust clamp on exhaust manifold. 











. Opened exhaust clamp on exhaust manitold 


Unplug the exhaust gas temperature sensor 
(EGTS) from muffler, 


smme2008-013 


www.SeaDooManuals.net 


thet Est ecntseentsnnirneenmanantanecn 


Section 03 ENGINE 
Subsection 06 (EXHAUST SYSTEM) 


crenata tenet onmsntonenismnnneernmanenaan 





1, Exhaust temperature sensor 
2. Muffler 


Detach muffler strap using the muffler strap tool 
(P/N 529 036 126). 


529036126 











1, Muffler strap tool 


Move muffler backward to extract exhaust mani- 
fold from exhaust pipe. 


Remove the muffler from vehicle. 


Muffler Inspection 
Check muffler for: 

—- Cracks 

— Corrosion 

- Other damages. 
Check if exhaust hose is: 
~ Brittle 

~ Hard 

~ Cracked 

— Otherwise damaged. 
Replace any defective part. 


9f2008-013 


Muffler Installation 
Install EXHAUST PIPE, see procedure further in 
this section. 


With a new muffler, install the EXHAUST GAS 
TEMPERATURE SENSOR. See procedure further 
in this section. 


Open muffler adjusters by sliding adjuster blocks. 





Step 1; Lift adjuster tab 
Step 2: Move adjuster outward 





Place the muffler in hull. 


Align the exhaust pipe flange to the exhaust mani- 
fold. Rotate and move muffler so that the exhaust 
pipe flange makes perfect contact with exhaust 
manifold. 


Slide both adjuster blocks against muffler to sup- 
port it in position. 


NOTE: Ensure muffler is in contact with both ad- 
juster blocks. Readjust as required. 


nstall exhaust clamp with the nut upward. 
Tighten clamp loosely. 


Using a 50 mm (2 in) spacer (in this case a bolt), 
position the exhaust pipe. 








2001 








1. Engine lifting ring 
2. Spacer 
3. Exhaust pipe fitting 
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Confirm that the exhaust pipe mark is aligned with 
the mark on the exhaust manifold. 


377-2008-013-026,.a 








1, Exhaust manifold mark 
2, Exhaust pipe mark 


Tighten exhaust clamp to 11 Nem (97 Ibfein). 


CAUTION: Do not use pneumatic or electric 
tools as seizure may occurs. 


Using the muffler strap tool (P/N 529 036 126), 
install the muffler strap. 


CAUTION: Ensure do not rotate muffler during 
strap installation. The use of a soapy water so- 
lution on inner side of muffler strap is recom- 
mended. 


Install all other rernoved parts. 


After installation, ensure there is no water or ex- 
haust gas leak when engine is running. 


Test run the engine while supplying water to the 
exhaust system. 


CAUTION: Never run engine without supplying 
water to the exhaust system when watercraft is 
out of water. 


EXHAUST PIPE 


Exhaust Pipe Removal 


Remove MUFFLER, see procedure above in this 
section, 


Disconnect water inlet hose from exhaust pipe fit~ 
ting. 
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1. Water inlet hose 
2. Exhaust pipe 


Loosen rubber adapter clamps. 
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1. Muffler 

2. Rubber adapter 
3. Clamps 

4, Exhaust pipe 


Remove exhaust pipe and the rubber adapter. 


Exhaust Pipe Inspection 
Inspect exhaust pipe for: 

~ Cracks 

- Flange damages 

~ Other damages. 

Replace exhaust pipe as required. 
Check if the rubber adapter is: 

~ Brittle 

~ Hard 

~ Otherwise damaged. 

Replace rubber adapter if necessary. 


Exhaust Pipe Installation 


Trace a mark to locate the middle of the muffler 
bulge opening. 
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1. Bulge 
2. Middle of the opening 


nstall the rubber adapter on exhaust pipe. Ensure 
ubber adapter is properly seats against exhaust 
pipe shoulder. 








2008-013-036_4 
1. Exhaust pipe shoulder 
2. Rubber adapter 


Center the rubber adapter strip of the rubber 
adapter between both exhaust pipe marks. 


Tighten retaining clamp to 6 Nem (53 Ibfein), 














1. Rubber adapter strip 
2. Retaining clamp 
3. Exhaust pipe marks 


Slide the other clamp on the rubber adapter. 
Insert the exhaust pipe into the muffler. 


Align the center of the rubber adapter strip with 
the mark previously traced on muffler. 


8mf2008-013 








1. Middle of rubber adapter strip 
2. Center of the muffler bulge opening 


Using a caliper, measure the distance between the 
exhaust pipe shoulder and the outside of the muf- 
ler bulge. 





Position the muffler to 95 + 2 mm (3.74 4 
.0787 in). Check the distance in several places. 











. Ru adapter en 
2. Outside of the muffler bulge 
A, 95 + 2mm (3.74 + .0787 in) 


Tighten retaining clamp to 6 Nem (53 lbfein). 


install muffler in vehicle. Refer to MUFFLER /N- 
STALLATION in this section for complete proce- 
dure. 


EXHAUST MANIFOLD 


Exhaust Manifold Removal 


Disconnect the upper water outlet hose from the 
exhaust manifold. 
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1, Exhaust manifold water outlet hose 
2, Exhaust manifold fitting 


Gently disconnect the TOPS valve hose from 
TOPS valve. 





1. TOPS valve hose 
2. TOPS valve 


Unscrew exhaust clamp. 


CAUTION: Do not use pneumatic or electric 
tools as seizure may occurs. 








1. Exhaust clamp 


Detach muffler strap using the muffler strap tool 
(P/N 529 036 126). 


529036126 











Move muffler backward to separate exhaust pipe 
from exhaust manifold. 


Disconnect the lower water outlet hose from the 
rear of exhaust manifold. 


Disconnect the cooling system supply hose under- 
neath the front part of the exhaust manifold. 


NOTE: On the 215 engines, the hose comes from 
the intercooler. 


$17112008-013-060..8 





1, Exhaust manifold 

2. Upper water outlet hose location 

3. Lower water outlet hose location 

4. Cooling system supply hose location 


Unscrew the exhaust manifold beginning with the 
bottom screws. This will help holding the mani- 
fold while you remove the screws. 


Remove the manifold and move it out toward the 
front of the watercraft to withdraw. 


NOTE: On RXP series, move the manifold rear- 
wards to remove it from vehicle. 





TYPICAL 


Exhaust Manifold Inspection 


Inspect exhaust manifold condition paying atten- 
tion for cracks or other damage. Check contact 
surfaces and hose. Replace any defective part. 
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Inspect plane surfaces for warpage. Small defor- 
mation can be corrected by grinding surface with 
a fine sand paper. Install sand paper on a surface 
plate and rub part against oiled sand paper. 


Clean all metal components in a solvent. 


Exhaust Manifold Installation 


Installation is essentially the reverse of removal 
procedures, However, pay particular attention to 
the following. 


NOTE: There is no gasket between cylinder block 
and exhaust manifold. 


Apply Loctite 243 (blue) (P/N 293 800 060) on 
threads of screws. 


To help holding the manifold while installing 
screws, first insert the exhaust manifold into the 
exhaust pipe then, install the upper front screw. 
Continue with the remaining screws. 


Torque screws to 10 Nem (89 lbfeiin) as per follow- 
ing illustrated sequence. Repeat the procedure, 
torquing screws again to 10 Nem (89 Ibfein), 












































R1B03motr 162A, 











After installation, ensure there is no water or ex- 
haust gas leak when the engine is running. Tes 
run the engine while supplying water to the flush- 
ing connector. 


CAUTION: Never run engine without supplying 
water to the exhaust cooling system when wa- 
tercraft is out of water. 


RESONATOR 


Resonator Removal 
130/156 Engines 


On WAKE models, remove VTS. Refer to VAA/- 
ABLE TRIM SYSTEM (VTS) section. 








8mF2008-013 








Remove the exhaust hose between muffler and 
resonator. 


Disconnect resonator outlet hose. 














1, Resonator outlet hose 
2, Resonator 


Remove screw securing resonator. 








1, Resonator screw 
2. Resonator 


Remove resonator from vehicle. 


218 Engines 


Remove the exhaust hose between muffler and 
resonator. 


Remove the supercharger outlet hose. 
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7. Resonator 
2. Supercharger outlet hose 
3. Muffler 
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On RXP and WAKE models, remove VTS. Refer 
to VARIABLE TRIM SYSTEM (VTS) section. 


Disconnect resonator outlet hose. 
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1. Resonator outlet hose 
2. Resonator 


Remove screw securing resonator. 


so2008-013-044 41 





1. Resonator screw 
2. Resonator 





Remove resonator from vehicle. 


255 Engines 


Remove VTS, Refer to VAR/ABLE TRIM SYSTEM 
(VTS) section. 


Remove the intercooler and the intercooler sup- 
port. Refer to INV7TERCOOLER (255 ENG/NES] 
section, 


Remove the supercharger outlet hose. 
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1. Resonator 
2, Supercharger outlet hose 
3. Muffler 


Disconnect resonator outlet hose. 





1. Resonator outlet hose 
2. Resonator 


Remove screw securing resonator. 








1. Resonator screw 
2. Resonator 


Remove resonator from vehicle. 


Resonator Inspection 


nspect parts condition paying attention for defor- 
mation, cracks or other damage. Check hoses, 
Replace any defective part. 





sm2008-013 


www.SeaDooManuals.net 


cjeoraaqmamemroceetirnc cai PEO eI 


Resonator Installation 


Installation is the reverse of the removal proce- 
dures. However, pay attention to the following. 


After installation, ensure there is no water or ex- 
haust gas leak when the engine is running. Test 
run the engine while supplying water to the ex- 
haust system. 


CAUTION: Never run engine without supplying 
water to the exhaust system when watercraft is 
out of water. 


EXHAUST OUTLET 


Exhaust Outlet Removal 
Unscrew the exhaust outlet nut. 








FROM OUTSIDE OF HULL 
7. Exhaust outlet nut 


Push the exhaust outlet inside bilge. 


From inside of bilge, remove the exhaust hose 
from resonator. 


Remove resonator screw. 

Move resonator forward. 

Disconnect outlet hose from resonator. 
Remove outlet hose with the exhaust outlet. 


Loosen clamp and separate outlet hose from ex- 
haust outlet. 


Exhaust Outlet Inspection 


Check if the exhaust outlet is: 
— Cracks 
- Otherwise damage. 


Replace as required. 


Exhaust Outlet Installation 


Installation is essentially the reverse of the re- 
moval procedures. However, pay particular atten- 
tion to the following. 
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Scrape off sealant residues around exhaust outlet 
hole on hull and inside bilge. 


Clean surfaces with acetone based solvent or an 
equivalent to eliminate grease, dust or any residue 
of sealant. 

Apply Loctite 5150 (silicone sealant) (P/N 293 800 
086) on exhaust outlet gasket as shown. 








ins 2008-013.007, 


7. All around 





Apply two lines of Loctite 5150 (silicone sealant) 
(P/N 293 800 086) inside exhaust outlet nut as 
shown. 
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A. + 25 min (+ 1 in) 


nstall exhaust outlet nut. 
Tighten to 23 Nem (17 lbfeft). 


nside bilge, check for presence of silicone all 
around the gasket. 


Let silicone sealant dry completely and test the 
bilge for water leaks. 


EXHAUST GAS TEMPERATURE 
SENSOR (EGTS) 


The overheat signals will appear when the exhaust 
temperature reaches 100°C (212°F). 
EGTS Test 


Refer to ELECTRONIC FUEL INJECTION (EFI) 
section for electrical test. 
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EGTS Replacement 

Disconnect the exhaust hose from muffler. 
Unplug the EGTS connector. 

Unscrew EGTS from muffler. 


Apply Loctite 518 (P/N 293 800 038) on the middie 
threads of EGTS, 








SN 2008.013-041 a 





1, Apply Loctite 518 in this area 


nstall the EGTS. 
Tighten the sensor to 16 Nem (142 |bfedin). 
Plug the EGTS connector. 
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PTO HOUSING/MAGNETO 


SERVICE TOOLS 


Description 


Part Number 





FiRENAG ceih saiwenstangatiesnanceoa ucvaanaens taaveneaabanndealensit caaanctet ss 


Oetiker pliers 0... 

starter drive seal pusher. 
POG so ceriniscsabavaaiin doa crioerecortonenera teoneensa 
impeller removal tool... cence 
SYPNON PUMP... cece ceerenenreee 


3-pin magneto harness adapter... ee 


SERVICE PRODUCTS 


Description 
Isoflex grease Topas NB 52 
Loctite 243 (blue) 
Loctite 648 


pulley flange Claes... cece tereteonerieenreres 
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293 710 037 


«. 295 000 070 ... 
. 420 876 502 ... 
.... 420 877 650 ... 
we 529 035 820 ... 

. 529 035 880 ... 


529 036 016 


Part Number 
293 550 021 


v. 293 800 060 ... 
. 413711 400 ... 





413 711 809 
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eh 
OI 





11 Nem 
(97 Ibfein) 417 Nem 
Oi (97 Ibfein) 
& l fo Loctite 
243 
a SR Z ls 243 


Topas NB 52 


6 Isoflex grease og 
0. 


6 Loctite 243 





4 
lsoflex grease 


Topas NB 52 
Oil 
o Loctit 
15 Nem € 
(133 Ibfein) oO 648 
+50° a 6 





250 Nem 
(184 Ibfeft) 
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GENERAL 


NOTE: It is good practice to check for fault 
codes using the B.U.D.S. software as a first trou- 
bleshooting step. Refer to the MOMTORING 
SYSTEM/FAULT CODES section. 

Always carry out electrical tests on components 
before removing or installing them. 

During assembly, use torque values and service 
products as in the exploded view. 

Clean threads before applying a threadlocker. Re- 
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


PANG 


Torque wrench tightening 
must be strictly adhered to. 


specifications 


Locking devices (e.g.: locking tabs, elastic 
stop nuts, self-locking fasteners, cotter pins, 
etc.) must be installed or replaced with new 
ones. 





Always disconnect the negative wire from the bat- 
tery before working on the engine. 


Z\ WARNING 


Always disconnect the BLACK (-) cable first 
and reconnect last. 


Z\ WARNING 


Before carrying out any inspection or main- 
tenance procedure on the vehicle, wait until 
the engine and exhaust have cooled down to 
avoid potential burns. 





PROCEDURES 
PTO HOUSING 


Before removing the PTO housing, drain the en- 
gine oil. Refer to LUBRICATION SYSTEM. 


Also drain the oil in the PTO housing using one of 
the following two procedures. 


Procedure for Removing Oil in PTO 

Housing Through the Scavenge 

Oil Pump Cover 

~ Remove the scavenge oil pump cover drain 
plug. 


smr2008-014 
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TYPICAL 
1. Scavenge oil pump cover drain plug 





— Install fitting (P/N 293 710 037) in the scavenge 
pump cover oil drain hole. 





TYPICAL 


~ Connect syphon pump (P/N 529 035 880) to the 
fitting. 


529 035 880 


— The front of the engine must be tilted down 
approximately 15 degrees to facilitate removal 
of the oil. Raise rear of watercraft accordingly. 
Siphon the oil from the fitting. 

~- When oil draining is complete, remove the 
syphon pump and fitting. 

~ Clean drain plug and pump cover oil drain hole 
threads. 

~ Apply Loctite 243 (blue) (P/N 293 800 060) and 
reinstall drain plug in scavenge pump cover. 


NOTE: {f oil spillage occurs during procedure, 
clean immediately with pulley flange cleaner 
(P/N 413 741 809) to prevent oil stains. 
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Procedure for Removing Oil in PTO 
Housing through the Timing Chain Area 


As an alternate method, the oi! located in the PTO 

housing can be siphoned through the timing chain 

area. 

— Remove the valve cover. Refer to CYL/NDER 
HEAD section. 





ts 
2. Edge of cylinder block 


il siphoning tube 


— Using syphon pump (P/N 529 035 880), insert 
the tube in the lower area of the timing chain. 
Syphon the oil. 


PTO Housing Removal 

Drain engine coolant, refer to the COOLING SYS- 
TEM section, 

GTI Models 

Remove seat. 


GTX, WAKE and RXT Models 
Remove: 

-— Seats 

~ Seat support 

~ Air vent tube. 


RXP Models 


Remove: 

— Seat 

~ Engine cover. 

Was the engine oil drained as instructed in the 
beginning of this section? 

Was the oil in the PTO housing drained using one 
of the two procedures described in the beginning 
of this section? 

RXP-X and RXT-X Models 


Remove exhaust system hose, refer to the EX: 
HAUST SYSTEM section. 


Remove intercooler inlet and outlet hoses, refer to 
the A/R INTAKE SYSTEM section. 
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BXT-X MODEL ILLUSTRATED 
1. Intercooler outlet hose 

2. Intercooler inlet hose 

3. Exhaust system hose 


All Models 


Remove exhaust system hose, refer to the EX- 
HAUST SYSTEM section. 


Remove supercharger inlet flex hose, refer to the 
AIR INTAKE SYSTEM section. 
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1. Supercharger 
2. Supercharger inlet flex hose 





Remove exhaust muffler assembly, refer to the 
EXHAUST SYSTEM section. 
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sm¢2008-014:003,.3 





1. Exhaust muffler 


Remove the supercharger, refer to the SUPEA- 
CHARGER section. 
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1, Supercharger 





Remove jet pump, refer to JET PUMP section. 








. Jet pump 


Remove drive shaft, refer to DA/VE SYSTEM sec- 
tion. 


Loosen the aft retaining clamp on the drive shaft 
thru-hull fitting boot (bellows) and remove the bel- 
lows from the fitting. 
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1. Thru-hull fitting boot 
2, Remove this clamp 


Disconnect CPS connector from wiring harness. 








3172008-023-016,.0 


CPS CONNECTOR 





Disconnect the magneto connector from wiring 
harness. 








O14. 








1. Magneto connector 





Disconnect the battery negative terminal. 
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TYPICAL ~ BATTERY 
1. Battery negative terminal 






Always disconnect battery cables exactly in 
the specified order, BLACK negative cable 
first. 





Place rags under PTO housing to prevent oil 
spillage. 

NOTE: Up to 250 ml (8 02) of oil could flow out 
when removing PTO housing. If spillage occurs, 
clean immediately with the pulley flange cleaner 
(P/N 413 711 809) to prevent oil stains. 


Remove the LH and RH rear engine mount thru- 
bolts. 








$a014A 1 











1, Rear engine support thru-bolts 





NOTE: When removing engine mount thru-bolts 
and lifting engine, secure the shims from each 
mount in a separate bag, identified to the mount 
position {LH or RH rear mount). 

Slightly lift aft end of engine and insert a safely 
block under the engine to secure it in this position. 
Remove LH rear engine support. 
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TYPICAL 
7. Engine support 


Remove water pump housing, refer to COOL/NG 
SYSTEM section. 





a 
S172007-6 16.003, 


1, Water pump housing 


Remove PTO housing retaining screws. 
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PTO housing 
CPS harness retaining clamp 
CPS 





ON 


NOTE: Note position of the CPS harness retaining 
clamp position as illustrated above for reinstalla- 
tion, 





Remove PTO housing from engine. 
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CAUTION: To prevent damaging contact sur- 
faces, be sure to use prying lugs to separate 
PTO housing from engine. 


NOTE: Carefully separate PTO housing from en- 
gine using two flat screwdrivers prying equally on 
opposite sides of the housing and at the same 
time. Proceed slowly to prevent starter gear disc 
springs and washer from falling down into bilge 


area. 


a 
& 
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7. Dise springs 
2, Washer 
3, Starter drive gear 


Remove PTO housing gasket and discard. 


PTO Housing Inspection 


nspect PTO housing for cracks or any other dam- 
ages. Replace if necessary. 


nspect the needle bearing in the PTO housing 
used to support the starter drive assembly shaft. 


NOTE: Clean all disassernbled metal components 
in a non-ferrous metal cleaner. 


Z\ WARNING 


Wear safety glasses and work in a well 
ventilated area when working with strong 
chemical products. Also wear suitable non- 
absorbent gloves to protect your hands. 
eee 











nspect oil sieve for contaminants, debris or other 
particles. Clean as required. 


PTO Housing Installation 


For installation, reverse the removal procedure. 
However, pay attention to the following. 


Apply lubricants, sealers or thread locker as spec- 
ified in exploded view. 
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Apply torques as specified in exploded view. 


Position the disc springs and thrust washer onto 
the starter drive assembly shaft as per following 
illustration. 











s11/2005-034-400_a 


TYPICAL 

1. Thrust washer 

2, Dise springs 

3. Starter drive assembly 


NOTE: When installing a new starter drive assem- 
bly, oil the shaft and gear splines with engine oil. 


Install a new PTO housing gasket. 


NOTE: When installing the PTO housing, you will 
need to rotate the oil/water pump shaft slightly to 
align it with the balance shaft for proper insertion. 


CAUTION: Pay particular attention to the PTO 
housing gasket alignment to ensure that it does 
not get pinched, or slide out of its surface con- 
tact area. Never force housing when installing 
it. If there is a strong resistance, remove hous- 
ing and check oilAwater pump shaft alignment 
and starter gear drive alignment. 


CAUTION: Ensure the starter drive gear shaft is 
well aligned when engaging it in the PTO hous- 
ing needle bearing. 





e1802La, 


1. Pay attention that gasket remains properly positioned 
on this surface 
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Refer to the following illustration to identify the 
locations of the various housing screws. 
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TYPICAL 
1, Screws M6 x 35 
2. Screws M6 x 85 


NOTE: Install the CPS harness retaining clamp 
at the position noted during the PTO housing re- 
moval, 


sm¢2008-028-016_¢ 


7. CPS harness retaining clamp 


nstall the PTO housing screws finger tight, then 
orque them as per sequence numbered in the 
following illustration. 
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18 
19. 
20 















































21 
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Reinstall LH engine support. Apply Loctite 243 
(blue) (P/N 293 800 060) on screw threads then 
orque to 24 Nem (18 Ibfeft}. 


Remove block under engine. 
nstall the engine mount thru-bolts loosely. 








Praia 1 





1, Rear engine support thru-bolts 


Install the engine mount shims on each mount as 
noted prior to removal and carry out an engine 
alignment, refer to the ENG/NE section, 


CAUTION: An engine alignment procedure 
must be carried out to ensure proper engine 
alignment or severe component damage may 
occur. 


Install ail remaining parts, reconnect hoses and 
electrical connectors. Refer to applicable sections 
for procedures and specific details (torques, ser- 
vice products or special instructions). 


Refill engine with oil and cooling system with 
coolant. Refer to LUBRICATION SYSTEM and 
COOLING SYSTEM sections. 
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PTO SEAL 


PTO Seal Inspection 


Inspect the PTO seal and O-rings on the PTO hous- 
ing. If brittle, hard or damaged, or if you see a sign 
of oil leakage, replace it. 


89172007-014-008_b 


1. PTO seal 


PTO Seal Removal 


Place rags under PTO housing to prevent spillage. 
If spillage occurs, clean immediately with pulley 
flange cleaner (P/N 413 711 809) to prevent oil 
stains. 


NOTE: Note position of seal and orientation of 
Oetiker clamp for installation. 


Remove the Oetiker clamp retaining the seal to 
the PTO housing. 


8nvF2007-014-004_a 











TYPICAL 
1. Oetiker clamps 
2. PTO seal 


Pull seal from PTO housing. 


PTO Seal Installation 
Insert a new Oetiker clamp over the seal. 


Push seal onto PTO housing. Be sure to align seal 
and clamp as noted at removal. 


CAUTION: When installing PTO seal on super- 
charged engines, make sure to position the 
Oetiker clamps as illustrated. 
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1. Oetiker clamps 


Crimp Oetiker clamp using Oetiker pliers (P/N 295 
000 070). 


PTO COUPLING 


PTO Coupling Removal 


Lock crankshaft. Refer to CYLINDER BLOCK sec- 
tion for procedure. 


Remove PTO seal as described in previous proce- 
dure. 


Unscrew coupling from crankshaft using impeller 
removal tool (P/N 529 035 820). 


529035820 








IMPELLER REMOVAL TOOL 


CAUTION: Apply engine oil to the removal tool 
to protect the seal located within the PTO cou- 


pling. 
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81312007-014-005_2 


TYPICAL 
1. Impeller removal too! 


NOTE: PTO coupling has left hand threads. 


PTO Coupling Inspection 

nspect seal within coupling, if it is brittle, cracked 
or hard, replace it, 

Check coupling for worn or damaged splines. Re- 
place as required. 





R1603matragA, 





PTO Coupling Installation 
For installation, reverse the removal procedure. 
However, pay attention to the following. 


Apply Loctite 648 (P/N 413 711 400) on threads 
and torque PTO coupling to 250 Nem (184 Ibfeft). 
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STARTER DRIVE BEARING 





9972008.014:006,a 


1, Starter drive bearing 


Starter Drive Bearing Removal 
Remove PTO housing, see procedure in this sec- 
tion. 
Remove starter drive bearing from PTO housing 
using the following suggested too! or equivalent: 
— Snap-On hammer puller including: 

¢ Handle CJ93-1 

¢ Hammer CJ125-6 

© Claws CJ93-4. 


FOIJOZA, 





Close puller claws and insert them through the 
bearing until they bottom out in the PTO housing. 
Turn puller shaft clockwise to open claws until 
they are tight against bearing. 

CAUTION: Puller claws must not come into 


contact with the inner diameter of the bearing 
bore in the PTO housing. 


Slide puller hammer outwards to extract bearing 
from PTO housing. Retighten claws as necessary 
to maintain them tight against bearing. 

Starter Drive Bearing Installation 


Prior to assembly grease starter drive bearing with 
Isoflex grease Topas NB 52 (P/N 293 550 021). 


Install starter drive bearing in PTO housing using 
starter drive seal pusher (P/N 420 876 502) and 
handle (P/N 420 877 650). 
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Set multimeter to Vac scale. 
Start engine. 


| Connect multimeter between each pair of YEL- 
LOW wires as per following table. 


420876502 


= 




















420877650 
STATOR 


‘81172008-025-008 








Stator Output Voltage Test STATOR OUTPUT VOLTAGE TEST (ENGINE COVER INSTALLED) 
< Pea Step 1: Connect adapter to magneto stator connector 

Disconnect the magneto wiring harness connec- Step 2: Leave vehicle harness disconnected 

tor. Step 3: Measure AC voltage between each pair of wires 


Read voltage as per following table. 


STATOR OUTPUT VOLTAGE TEST 


TEST ENGINE VOLTAGE 
SPEED TERMINAL (AC) 


Approx. 


If voltage is lower than specification, carry out a 
STATOR CONTINUITY TESTand a STATOR INSU- 
LATION TEST. See procedures in this section. 







Stator Continuity Test 





PICAL — COVE! FOR CLAR i a 
ILLUSTRATION pedenenea Ce Disconnect the magneto wiring harness connec- 


tor. 


Install the 3-pin magneto harness adapter (P/N 529 
036 016} onto the magneto connector. 


NOTE: Do not connect the magneto harness 
adapter to the vehicle harness connector. 








529036016 
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TYPICAL - ENGINE COVER REMOVED FOR CLARITY OF 
ILLUSTRATION 


Install the 3-pin magneto harness adapter (P/N 529 
036 016) onto the magneto connector. 


NOTE: Do not connect the magneto harness 
adapter to the vehicle harness connector. 


Set multimeter to Q. 


Connect multimeter between each pair of YEL- 
LOW wires. 





STATOR CONTINUITY TEST (ENGINE COVER INSTALLED} 


Read resistance. 





STATOR CONTINUITY TEST 


RESISTANCE @ 
20°C (69°F) 





TERMINAL 





1 and 2 
01-1 











if any result is out of specification, replace stator. 
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Stator Insulation Test 


Disconnect the magneto wiring harness connec- 
tor. 


TYPICAL ~ ENGINE COVER REMOVED FOR CLARITY OF 
ILLUSTRATION 





Install the 3-pin magneto harness adapter (P/N 529 
036 016) onto the magneto connector. 


NOTE: Do not connect the magneto harness 
adapter to the vehicle harness connector. 


Set multimeter to Q. 


Connect multimeter between any YELLOW wire 
and engine ground. 


sni¢2008.028-008, 


STATOR INSULATION TEST (ENGINE COVER INSTALLED) 








Read resistance. 
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STATOR INSULATION TEST 


RESISTANCE @ 
20°C (69°F) 





TERMINAL 


Any YELLOW wire and 


engine ground Infinity (open circult) 














If there is a resistance or continuity to engine 
ground, the stator coils and/or the wiring is 
grounded and need to be repaired or replaced. 
Stator Removal 


Remove PTO housing, see procedure in this sec- 
tion. 


Remove stator cable holding plate from PTO hous- sie. ne 











ing. 
TYPICAL 
1. Stator screws 
2. Stator 


Stator Installation 


For installation, reverse the removal procedure. 
However, pay attention to the following. 


NOTE: The position of the stator in the PTO hous- 
ing is determined by a key on the stator and a 
notch in the magneto housing. 


51¥/2006-019-018, 


TYPICAL 
1. Screws 
2, Holding plate 





Remove stator retaining screws. 
Remove stator from PTO housing. 


AIGO3MoNS1A 








TYPICAL 
1. Notch for stator 


Place the stator cable rubber grommet in the 
notch provided in the PTO housing. 
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TYPICAL 
1. Stator cable grommet 


Apply Loctite 243 (blue) (P/N 293 800 060) on the 
stator screw threads and stator cable holding plate 
screw threads. 


Torque stator and cable holding plate screws to 
10 Nem (89 Ibfein). 

Install PTO housing as per procedures in this sec- 
tion. 


ROTOR AND TRIGGER WHEEL 


Rotor and Trigger Wheel Inspection 


nspect rotor and trigger wheel condition. Pay 
particular attention to the inside of the rotor for 
cracks, rub marks or discoloration. If damaged, 
eplace faulty part. 


Check the trigger wheel for bent teeth using the 
ollowing procedure. 


nstall a dial indicator on crankcase casting. 


Position the gauge on a tooth and set it to zero 
(0). Be sure to lock the indicator dial to prevent 
movement of the dial during the remainder of the 
procedure. 


Draw a line on the tooth to indicate it as the first 
tooth measured (reference tooth). 


Gently lift the gauge contact point off the tooth 
and rotate the flywheel to the next tooth. 


NOTE: When lifting contact point off the tooth for 
‘lywheel rotation, be careful not to move gauge 
position or test readings taken on next tooth will 
not be accurate with reference to the reference 
tooth. 


Gently set the gauge contact point on the next 
tooth and read the dial indicator. 
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Repeat this procedure taking a reading at each 
tooth. 

Recheck reading on reference tooth to ensure 
gauge has not changed position (gauge should 
still read zero). 


NOTE: The maximum allowable difference be- 
tween teeth is 0.15 mm (.006 in). If the reading 
exceeds the maximum allowable difference, 
straighten the tooth or replace the trigger wheel. 





1. Trigger wheel 
2. Dial indicator 


Properly reinstall cover. 


Rotor and Trigger Wheel Removal 


Lock crankshaft, refer to CYLINDER BLOCK sec- 
tion for procedure. 


Remove PTO housing, see procedure in this sec- 
tion. 


Remove and discard the magneto rotor retaining 
screws. 


Pull rotor and trigger wheel off crankshaft end, 
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TYPICAL 

1. Rotor retaining screws 
2. Rotor 

3. Trigger wheel 


Rotor and Trigger Wheel Installation 


For installation, reverse the removal procedure, 
However, pay attention to the following. 


Align the trigger wheel to the crankshaft using the 
location pin on the crankshaft end. 


NOTE: Do not reuse or apply a threadlocker to the 
old rotor screws. These are stretch screws that 
are one time use only. 


CAUTION: Always use new OEM screws when 
installing the rotor. Not replacing rotor screws 
may lead to screw failure and engine damage. 


Torque rotor screws to 15 Nem (133 Ibfein) using 
a crisscross pattern. 


With the specified torque applied to the rotor 
screws, tighten the screws an additional 50° of 
rotation using a torque angle gauge. 


RING GEAR 


Ring Gear Removal 


Lock crankshaft. Refer to CYL/IVDER BLOCK sec- 
tion for procedure. 


Remove the PTO housing cover, see procedure in 
this section. 


Remove and discard the magneto rotor retaining 
screws. 


Pull rotor and trigger wheel off crankshaft end. 


Pull rotor, trigger wheel, and ring gear off crank- 
shaft end. 
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TYPICAL 

1. Magneto rotor retaining screws 
2, Rotor 

3. Trigger wheel 

4. Ring gear 





Ring Gear Inspection 


Inspect ring gear for damages. Pay particular at- 
tention to teeth condition. If badly worn, cracked, 
or broken teeth are found, replace ring gear. 


Ring Gear Installation 


For installation, reverse the removal procedure. 
However, pay attention to the following. 


Align the ring gear and trigger wheel to the crank- 
shaft using the location pin on the crankshaft end. 





RiB03mots4B 





TYPICAL 
7, Location pin 
2. Location pin holes 


NOTE: Do not reuse or apply a threadlocker to the 
old rotor screws, always install new screws that 
have a threadlocker already applied. These are 
stretch screws that are one time use only. 


Install new rotor screws and torque them to 
15 Nem (133 Ibfeft) in a crisscross pattern. 


CAUTION: Always install new OEM screws. 
Not replacing rotor screws may lead to engine 
damage and failure. 
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Finish tightening screws with an additional 50° ro- Starter Drive Inspection 
tation with a torque angle gauge. Inspect all starter drive parts for excessive wear, 
cracks and other defects. Pay attention to the 
STARTER DRIVE condition of the drive gear teeth. 
Ensure proper operation of the starter drive sprag 


Starter Drive Removal 


Remove the PTO housing and ring gear as de- if any part of the assembly shows signs of ab- 


scribed in this Seton: normal wear, cracks, broken teeth or malfunction 
Remove starter drive assembly. (sprag clutch), replace the faulty part. 


clutch. 





Starter Drive Installation 

For installation, reverse the removal procedure. 
However, pay attention to the following. 

NOTE: When installing a new starter drive assem- 
bly, oil the shaft, gear teeth and splines with en- 
gine oil. 


Apply lsoflex grease Topas NB 52 (P/N 293 550 
021} on the starter drive bearing located in the 
cylinder block and In the PTO housing. 


A IBOSMOtCBGA 


TYPICAL 
1, Starter drive assembly 


CAUTION: Be careful not to lose the disc 
springs and thrust washer located on the 
starter drive shaft. 





R1603motr5GA 





TYPICAL 
1. Starter drive bearing (cylinder block) 








6m 2008-034-002,.0 


TYPICAL 

1, Disc springs 

2. Thrust washer 
3. Starter drive gear 








1.014. 


TYPICAL 
1. Starter drive bearing (PTO housing) 
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CAUTION: Be sure not to forget the disc springs 
and washer on the starter drive shaft when re- 
assembling. 
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LUBRICATION SYSTEM 


SERVICE TOOLS 


Description Part Number 
MOS :ada PtOr de svasaiavsvcescvansessaakecsatvvades vovank sceniasea liseatavaneaudosvbies 529 035 652 
oil pressure gauge . 529035 709 ... 
oil seal protector... .. 529 035 822 .., 
rotary seal pusher. .. 629 035 823 ... 
. 529 035 880 










suction PUMP... i 

oil filter cover separator... .. 529 036 038 
oil filter cover puller... .« 929 036 057 ... 
supercharger Oil Spray jt TOO] ..ceccccccececseseessrssererseres 529 036 134 


SERVICE PRODUCTS 





Description Part Number Page 

XP-S 10W 40 mineral oil 219 700 346 .., ake “ue 

Super Lube grease .......... . 293 550 030 ... 

XP-S 5W 40 synthetic oil . 293 600 039 ... 

Loctite 243 (DIUC) occu eerste rssssserssserensensessssseesranes 293 800 060 oo icccccseereneen 115, 117, 
120, 122-123, 126-127 

EOCtTE SOTO ssi ssicrersacannsesnersicensvetsectenassecetnineananddvratorammbaeeak 293 B00 081 icccierrcsereeereneestrera 114 

pulley flange ClEANET...... cs scesccsssessssssecserenssntscrersersaseavsuassns 413.711 B09 iiiecccserssnrees 112,115, 121 
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11.Nem 
(97 Ibfein) RS 
| 















/\— Engine oil 
/ J] 
o. . Loctite 
Loctite 6 243 
243 


11 Nem_ 
(97 Ibfein) 


Engine oil 6. 


\ 


16Nem 
(142 Ibfein) 


dEngine oil ep peal 





Loctite 243 


OLoctite 
11. Nem aes 
(97 Ibfein) 11.Nem 
(97 Ibfein) 
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9Nem __ 
(80 Ibfeiin) 


Engine oil 








97 lbfein) 


ra 





215/255 Engines 











Left-hand Loctite 243 ' 
thread 4 ! 6 6 1 
DEW «= Engine 1 mB ; 
oil i” Re et 
1 20 Nem 10Nem | 
1 (15 Ibfeft) _ (89 tbfein) 
Engine oil 
6 
6. 11. Nem 
Ee ‘a7 (97 Ibfein) 
4 
Loctite 243 
Loctite 2430-—9J— 1448 twrein) 
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ENGINE OIL FLOW 





------& Blow-by gas 


° 
oD 
oO 
Do 
Cc 
oD 
> 
QQ 
QO 
wn 
1 
i 
' 
1 


° 
OD 
® 
iN 
co 
3 
a 
a 
® 
oc 
o 












































108 snv12008-015 


www.SeaDooManuals.net 





Section 03 ENGINE 
Subsection 08 (LUBRICATION SYSTEM) 





Oil pressure switch 

Balance shaft 

Crankshaft 

9. Hydraulic chain tensioner 
10, Cylinder head 

11, Camshaft 

12. Rocker arm axle 

13, Rocker arm (exhaust) 

14, Rocker arm (intake) 

15. Hydraulic valve lifter 

16. PTO seal 

17. Drive shaft 

18. Piston cooling 

19. Piston pin 

20. Connecting rod 

21, PTO cover 

22, Oil tank 

23. Oil strainer (scavenge pump) 
24, Scavenge pump 

25, Oil drainage (PTO cover) 

26, Oil filler cap 

27. Oil dipstick 

28, Oil separator 

29. TOPS vaive 

30. Pressure relief valve 

31. Oil spray nozzle 

32, Friction clutch 

33, Supercharger bearing (if so equipped) 
34. Supercharger (if so equipped) 
35. To air intake silencer 

36. Scavenge of oil and blow-by gas 
37. Into PTO cover 

38, From oil filter 


GENERAL 


During assembly/installation, use torque values 
and service products as in the exploded views. 
Clean threads before applying a threadiocker. Re- 
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


1. Oll strainer (pressure pump) 
2. Pressure pump 

3. Pressure relief valve 

4. Oil cooler 

5. Oil filter 

6. 

7. 

8. 
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Nr 


Torque wrench tightening specifications 
must be strictly adhered to. 

Locking devices (e.g.: locking tabs, elastic 
stop nuts, self-locking fasteners, cotter pins, 


etc.) must be replaced with new ones. 





Hoses or cables removed or disconnected must 
be installed and routed at the same place, 


CAUTION: Locking ties removed during a pro- 
cedure must be replaced and installed at the 
same location. 


MAINTENANCE 
ENGINE OIL 


Recommended Oil 
730 and 155 Engines 


Use the 10W 40 grade mineral or synthetic motor 
oil meeting the requirements for API service clas- 
sification SM, SL or SJ. Always check the API ser- 
vice label certification on the oil container, it must 
contain at least one of the above standards. 


The XP-S 10W 40 mineral oil (P/N 219 700 346) 
and the XP-S 5W 40 synthetic oil (P/N 293 600 039) 
meets the above requirements. 


215 and 255 Engines 


Use the XP-S 10W 40 mineral oil (P/N 219 700 346) 
or a BRP approved equivalent. 


The same oil lubricates both the engine and the 
supercharger clutch. The XP-S 10W 40 mineral 
oil (P/N 219 700 346) has been thoroughly tested 
to be free of any additives that could impair the 
functionality of the supercharger clutch. 


Use of any oil that is not recommended in the 215 
and 255 HP engines may void BRP’s limited war- 
ranty. 


CAUTION: NEVER use synthetic oil in 215 and 
255 HP engines. This would impair the proper 
operation of the supercharger clutch. Do not 
add any additives to the recommended oil. Be- 
ware that mineral oil not recommended by BRP 
may also contain additives (friction modifiers) 
that may cause inappropriate slippage of the 
supercharger and eventually lead to premature 
wear. For this reason, the XP-S 10W 40 mineral 
oil (P/N 219 700 346) or a BRP approved equiv- 
alent are the only recommended oils. 


109 


www.SeaDooManuals.net 





Section 03 ENGINE 
Subsection 08 (LUBRICATION SYSTEM) 





Oil Level Verification 


CAUTION: Check level frequently and refill if 
necessary. Do not overfill — it would make the 
engine smoke and reduce its power. Operating 
the engine with an improper level may severely 
damage engine. Wipe off any spillage. 














ALL MODELS EXCEPT GTI MODELS 
1. Oil dipstick 


r suena 


7 : ne : | 


| 
ae 


i 
GT! MODELS 
1. Olt dipstick 


Check the oil level as follows: 


NOTE: Itis of the utmost importance to follow this 
procedure in order to obtain an accurate reading of 
the engine oil level. 


« Watercraft must be level. Check oil level either 
with watercraft in water or out of water. 


«if the watercraft is out of water, link a garden hose 
to the hose adapter. Refer to STORAGE PROCE- 
DURE in MAINTENANCE section and follow the 
procedures, 


CAUTION: Never run engine without supplying 
water to the exhaust cooling system when wa- 
tercraft is out of water. Failure to cool exhaust 
cooling system may severely damage engine 
and/or exhaust system. 


» Warm-up engine then let idle for 30 seconds 
before stopping. 
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« Stop engine. 


« Wait at least 30 seconds then pul! dipstick out 
and wipe clean. 


ZN WARNING 


Engine oil may be hot. Certain components 
in the engine compartment may be very hot. 
Direct contact may result in skin burn. 








CAUTION: Never run engine longer than 5 min- 
utes. Drive line seal has no cooling when wa- 
tercraft is out of water. 


« Reinstall dipstick, push in completely. 


« Remove dipstick and read oil level. It should be 
between marks. 








1. Full 
2. Add 
3. Operating range 


Otherwise, add oil until its level is between marks 
as required, 
To add oil, unscrew oll cap. Place a funnel into 


the opening and add the recommended oil to the 
proper level. Do not overfill. 


Oil Replacement 


NOTE: Oll and oil filter must be replaced at the 
same time. Oil change and oil filter replacement 
should be done with a warm engine. 


Bring engine to its normal operating temperature. 


CAUTION: Never run engine without supplying 
water to the exhaust system when watercraft 
is out of water. Failure to cool exhaust system 
may severely damage exhaust system. 


CAUTION: Never run engine longer than 5 min- 
utes. Drive line seal has no cooling when wa- 
tercraft is out of water. 

Run engine for 10 seconds at 4000 RPM and shut 
it off at this RPM. This will move oil from PTO 
housing to oil tank to allow maximum oil draining. 


Remove oil filler cap and dipstick, 


Z\ WARNING 


Engine oil may be hot. Certain components 
in the engine compartment may be very hot. 
Direct contact may result in skin burn. 
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Using the suction pump (P/N 529 035 880}, siphon 
oil through dipstick hole. 









529 035 880 





CAUTION: Never crank or start engine when 
suction pump tube is in dipstick hole. Never 
start engine when there is no oil in engine. 


NOTE: So that suction pump tube is located at the 
proper height to siphon oil, it is suggested to put 
some electrical tape on tube at 475 mm (18.7 in) 
from its end. Then, insert the tube until you reach 
the tape. 











R18O3molr150A, 





1, Suction pump 
2. Suction pump tube in dipstick hole 





Pull suction pump tube out of dipstick hole then 
crank engine (do not start) while in engine drown 
mode (fully depress throttle lever and HOLD, then 
crank engine). 


Crank engine for 10 seconds. Siphon oil again. 
Repeat the crank-siphon cycle 2 - 3 times. 


8208-015 


Refill engine with the recommended oil, see REC- 
OMMENDED OIL above in this section. 


Reinstall oil filler cap and dipstick. 


Replace O/L F/LTER, see procedure further in this 
section. 


OIL FILTER 


Oil Filter Removal 
Remove: 

~ Oil filter screw 

— Oil filter cover 

— Oil filter. 





1. Oil fitter screw 
2. Oil filter cover 
2. Oil filter 


NOTE: If the oil filter cover is hard to remove, use 
the oil filter cover separator (P/N 529 036 038) and 
the oil filter cover puller (P/N 529 036 057). 








§29036088 
OIL FILTER COVER SEPARATOR 
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529036087 


Oil FILTER COVER PULLER 





Place rags in filler area to prevent spillage. If 
spillage occurs, clean immediately with the pul- 
ley flange cleaner (P/N 413 711 809) to prevent 
stains. 


Oil Filter Inspection 


Check oil filter cover O-ring and oil filter screw 
O-ring, change if necessary. 


Check and clean the oil filter inlet and outlet area 
for dirt and other contaminations. 


RiSOsmote] 154, 











TYPICAL 
1, Inlet bore from the oil pump to the oil filter 
2. Outlet bore to the engine oil providing system 


Oil Filter Installation 


For installation, reverse the removal procedure. 
Pay attention to the following details. 


Install a NEW oil filter. 
Install O-ring on oil filter cover. 


Apply engine oil on filter ring, filter cover O-rings 
and on oil filter screw O-ring. 


NOTE: In salt water area, it is recommended to’ 
coat mating surface of cover with Super Lube 
grease (P/N 293 550 030). 


Torque oil filter screw to 9 Nem (80 Ibfein). 
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INSPECTION 
ENGINE OIL PRESSURE 


NOTE: Depending on the oil pressure switch, the 
threshold value to send a signal of iow oil pressure 
may vary from a minimum of 180 kPa (26 PSI) to 
a maximum of 220 kPa (32 PSI). 


Bring engine to its normal operating temperature. 


Z\ WARNING 
Certain components in the engine compart- 
ment may be very hot. Direct contact may re- 
sult in skin burn. 








CAUTION: Never run engine without supplying 
water to the exhaust system when watercraft 
is out of water. Failure to cool exhaust system 
may severely damage exhaust system. 


CAUTION: Never run engine longer than 5 min- 
utes. Drive line seal has no cooling when wa- 
tercraft is out of water. 


The oil pressure is measured using the oil pres- 
sure gauge (P/N 529 035 709) and the hose adap- 
tor (P/N 529 035 652). A 1/8 NPT pipe extension 
may ease the installation. 





529 035 709 
















529 035 652 





aie 





Use the following table to compare the oil pres- 
sure at different RPM. 
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OIL PRESSURE 
ALL ENGINES kPa (PSI) 








Idle (cold) for a very short time 





Idle (at 80°C (176°F)) Min. 228 (33) 
4000 - 7500 





400 - 496 (58 - 72) 











Test at the Oil Pressure Switch Location 
Remove oil pressure switch and install gauge. 








INSTALLATION AT PRESSURE SWITCH LOCATION 
7. Remove oil pressure switch and install gauge here 


To prevent the EMS to go in limp home mode (at 
2500 RPM) or to generate a fault code, do the 
following: 


» Ground OPS to engine. 
» Plug OPS to harness. 
« Start engine. 


» While engine is running, unplug OPS from har- 
ness. 


Read ol! pressure at different RPM as per table 
above. 


Reinstall oil pressure switch. 


Test at the Cylinder Head Location 


The oil pressure may be measured from cylinder 
head if desired. 


Remove plug located on cylinder head and install 
gauge. 


smc2008-015 


| 
| 
448 - 648 (65 - 94} | 
| 








872006-014.033,a 





INSTALLATION AT CYLINDER HEAD 
1, Remove plug and install gauge here 


Start engine and read pressure at different RPM 
as per table above. 
Reinstall plug. 


PROCEDURES 
PTO OIL STRAINER 


NOTE: The oil strainer does not need to be 
cleaned at every oil change. Clean it during other 
inspections, especially when the engine is disas- 
sembled. 


PTO Oil Strainer Removal 


Remove engine oil. See procedure in O/L RE- 
PLACEMENT above in this section. 


Remove the PTO housing. Refer to /P7O 
HOUSING/MAGNETO section. 


Remove the oil strainer. 





We, 





RisogmoNt17A, 





1. PTO off strainer 
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PTO Oil Strainer Cleaning/Inspection 


Clean oil strainer with a part cleaner then use an 
air gun to dry it. 


Z\ WARNING 


Always wear eye protector. Chemicals can 


cause arash break out in and an injury to your 
eyes. 


Check and clean the oil outlet area for dirt and 
other contaminations. 





A1G03motr1 184 





1. Oil inlet to the oil pump 


PTO Oil Strainer Installation 


For installation, reverse the removal procedure, 
However, pay attention to the following. 

Clean cylinder block to remove al! remaining sili- 
cone residues in oil strainer area. 


Apply a thin layer of Loctite 5910 (P/N 293 800 
081) on oil strainer side. 


Install it in the cylinder block. 


Install the PTO housing using the procedure de- 
scribed in the PTO HOUSING/MAGNETO section. 
Refill engine at the proper level with the recom- 
mended oil. Refer to ENG/NE OIL for the proce- 
dure. 


SUCTION PUMP OIL STRAINER 


NOTE: The oil strainer does not need to be 
cleaned at every oil change. Clean it during other 
inspections, especially when the engine is disas- 
sembled. 


414 





Suction Pump Oil Strainer Removal 


« On 215 engine models, detach the intercooler 
outiet hose from the oil filler tube. 





801/2006-014.051_a 


TYPICAL ~~ 215 ENGINES 
1, Outlet hose 





« Detach intake hose from throttle body (130 and 
155 engines only). 


« Remove other required parts from vehicle to ac- 
cess the oil suction pump cover. 


» Remove retaining screws from oil filler tube. 








1. Oil filler tube screws 


«Remove oil filler tube. 


« Remove retaining screws from suction pump 
cover. 


$112008-015 
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snv12008-015:005_a 





7. Suction pump cover screws 


» Place rags under cover to prevent spillage. If 
spillage occurs, clean with the pulley flange 
cleaner (P/N 413 711 809). 


» Remove oil suction pump cover. 
«Remove oil strainer from the suction pump cover. 


2 


$8712006-014022_8 





1. Oil strainer 
2. Suction pump cover 


Suction Pump Oil Strainer 
Cleaning/Inspection 


Clean oil strainer with a part cleaner then use an 
air gun to dry it. 
Inspect rubber ring gaskets. 


gm12008015 














59712006-014-020, 





7, Suction pump cover gasket 
2. Oil filer tube gasket 





f rubber rings are brittle, cracked or hard, replace 
them. 


Clean both contact surfaces of oil suction pump 
cover. 


Check and clean the oil inlet and outlet area for dirt 
and other contaminations. 





TYPICAL 
1. Olt inlet 
2. Oif outlet 


Suction Pump Oil Strainer Installation 


For installation, reverse the removal procedure. 
However, pay attention to the following. 

Apply Loctite 243 (blue) (P/N 293 800 060) on 
threads of the suction pump cover screws. 


Position screws according to their length as 
shown. 
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sr 2007-01 004.2 


TYPICAL 











8112007-015-008.4 





1, Screws M6 x 25 TYPICAL 

2. Screws stainless steel MG x 45 1. Oil pressure regulator 

Torque suction pump cover screws as per se- NOTE: The oil pressure regulator system opens 
quence illustrated below. when the oil pressure exceeds 400 kPa (58 PSI). 


Oil Pressure Regulator Removal 


Remove engine oil. See procedure in O/L RE- 
PLACEMENT above in this section. 


Remove: 

~ Oil pressure regulator plug 
- Compression spring 

~ Valve piston 

~ Valve piston guide. 











52007-01604 





Step 1: 7 to G at 11 Nem (97 prin 
Step 2: 7 and 8 to 9 Nem (80 Ibfein) 





ENGINE OIL PRESSURE 
REGULATOR 


The oil pressure regulator is located on the bottom 
of the PTO housing. 


$0112007-015-005,.0 


TYPICAL 

Valve piston guide 

Valve piston 

Compression spring 

Oil pressure regulator plug 
O-Ring 





AABN 


PMN 


Oil pressure regulator plug on oil pump hous- 
ing is spring loaded. 
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Oi] Pressure Regulator Inspection 


Inspect valve piston and valve piston guide for 
scoring or other damages. 


Check compression spring for free length. 





COMPRESSION SPRING FREE LENGTH | 
NEW NOMINAL 58.2 mm (2.291 in) 









SERVICE LIMIT 50.3 mm (1.980 in) 





Replace parts if important wear or damage are 
present. 


Clean bore and threads in the PTO housing from 
metal shavings and other contaminations. 








RrSOsMoIrZ5A 


Oil Pressure Regulator Installation 
1, Screws 


For installation, reverse the removal procedure. 2. Oil pump cover 
Pay attention to the following details. 


Be careful that the O-ring on plug screw is in place. 


Apply Loctite 243 (blue) (P/N 293 800 060) on 
threads of the oil pressure regulator plug. 


Torque plug screw to 13 Nem (115 Ibfein) maxi- 
mum. 


OIL PRESSURE PUMP 


The oil pressure pump is located in the PTO hous- 
ing and is driven by the balance shaft. 


» Pull and remove the outer oi] pump rotor. 


Oil Pressure Pump Removal 


+ Remove engine oil. See procedure in O/L RE- 
PLACEMENT above in this section. 


» Remove the PTO housing. Refer to P7O 
HOUSING/MAGNETO section. 











+ Remove water pump housing and the impeller. 1. Outer ol! pump rotor 
Refer to COOLING SYSTEM. 
» Remove screws securing the oil pump cover. * Refer to COOLING SYSTEM section and extract 
the water/oil pump shaft from outside PTO hous- 
ing. 


» Using a screwdriver, remove the rotary seal. 


em12008-015 WW 
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RiGO3motr127A 





TYPICAL 
CAUTION: Be careful notto damage the surface 
of the rotary seal bore in PTO housing cover. 


« Remove and discard the oil seal behind rotary 
seal. 


R1GOImMote12BA 





1. Oil seal 


Oil Pressure Pump Inspection 
Inspect oil pump shaft, housing and cover for 
marks or other damages. 


Check inner rotor for corrosion pin-holes or other 
damages. If so, replace oil pump shaft. Ensure to 
also check oil pump housing and cover and replace 
if damaged. 


418 








R1803mow129A, 


1. Pittings on the teeth 


Using a feeler gauge, measure the clearance be- 
tween inner and outer rotors. 


R16O3motr130A, 





1, Outer rotor 
2. Inner rotor 


OUTER AND INNER ROTOR CLEARANCE 
SERVICE LIMIT 








0.25 mm (.009 in) 





\f clearance between inner and outer rotors ex- 
ceeds the tolerance, replace water/oil pump shaft. 
Ensure to also check oil pump housing and cover 
and replace if damaged. 


If clearance between outer rotor and its bore in 
oil pump exceeds the tolerance, replace the com- 
plete oil pump and the PTO housing. 


Using a vernier depth gauge, measure side wear 
as shown. 


smr2008-016 
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Rrso3motr131A, 


1. PTO housing surface 
2. Vernier depth gauge 





RiS03morrs32A, 


1. Oil pump outer rotor surface 
2. Vernier depth gage 


Difference between pump housing and outer rotor 
should not exceed 0.1 mm (.004 in). If so, replace 
he complete oil pump assembly. 


NOTE: When the axial clearance of the oil pump 
shaft increases, the oil pressure decreases. 


Check the inside of oil pump housing and its cover 
or scoring or other damages and replace if dam- 
aged. 


Oil Pressure Pump Installation 


For installation, reverse the removal procedure. 
Pay attention to the following details. 


NOTE: Never use oil in the press fit area of the 
rotary seal. 


Push water/oil pump shaft seal in place by using 
humb. 





smr2008-015 








A1S03motr12BA 





1, Oil seal 


Install the new rotary seal by using the rotary seal 
pusher (P/N 529 035 823). 


929036014 





CAUTION: Never use a hammer for the rotary 
seal or water/oil pump shaft installation. On- 
ly use a press to avoid damaging the ceramic 
component. 
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Apply Loctite 243 (blue) (P/N 293 800 060) on 
threads of oil pump cover screws. 


Tighten oil pump cover screws and torque to 
11 Nem (97 Ibfein), 


After engine is completely reassembled, start en- 
gine and make sure oil pressure is within specifi- 
cations. 


OIL SUCTION PUMP 


The oi! suction pump is located on the front side of 
the engine inside of the oil suction pump housing 
at the bottom of the oil filler tube. 








f50amow ata Oil Suction Pump Removal 
TVEICAE _ » On 215 engine models, detach the intercooler 
2. Rotary seal pusher outlet hose from the oil filler tube. 





Install the oil seal protector (P/N 529 035 822) on 
the end of coolant/oil pump shaft. 


R1603motr142A, 





1. Oil seal guide 
2. Water/oil pump shaft 








$M62006.014-051 a 
Using the rotary seal installer (P/N 529 035 823) to TYPICAL ~~ 218 ENGINES 
support the PTO cover, install the coolant/oil pump 1. Outlet hose 

shaft. 








« Detach intake hose from throttle body (130 and 
155 engines only). 


* Remove other required parts from vehicle to ac- 
cess the oil suction pump housing. 


«Remove retaining screws from oil filler tube, 








RisOgmotr143A 2 





1. Water/oil pump shaft with oil seal guide 
2. Rotary seal pusher 
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« Remove outer rotor. 





1. Oil filer tube screws 


» Remove oil filler tube. 
» Remove retaining screws. 





‘8n¥/2006-014-023_a 


“TYPICAL 
1. Oil pump shaft 
2, Outer rotor 


Oil Suction Pump Inspection 


Inspect oil pump shaft, housing and cover for 
marks or other damages. 


Check inner rotor for corrosion, pin-holes or other 
damages. If so, replace oil pump shaft. Ensure to 
We i ye : also check oil pump housing and cover and replace 
a : if damaged. 

10! 


81972008-016-005,.0 





1. Suction pump cover screws 


+ Place rags under cover to prevent spillage. /f 
spillage occurs, clean with the pulley flange 
cleaner (P/N 413 711 809). 


« Remove the oil suction pump housing. 
» Remove oil pump screws and cover. 


AIGOSMOtT137A 








1. Pittings on the teeth 


Using a feeler gauge, measure the clearance be- 
tween inner and outer rotors. 





5112008:016-006,.8 





TYPICAL 
7, Oil pump cover 
2. Oil pump screws 


«Remove oil pump shaft. 
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R1603motrt38A, 





7. Outer rotor 
2. Inner rotor 


OUTER AND INNER ROTOR CLEARANCE 
SERVICE LIMIT 








0.25 mm (.009 in) 





If clearance between inner and outer rotors ex- 
ceeds the tolerance, replace oil pump shaft. En- 
sure to also check oil pump housing and cover and 
replace if damaged. 

If clearance between outer rotor and its bore in 
oil pump exceeds the tolerance, replace the com- 
plete oil pump and the PTO housing. 

Using a vernier depth gage, measure side wear as 
shown. 











1. Oil pump housing surface 
2. Vernier depth gage 


422 





7. Oif pump outer rotor surface 
2. Vernier depth gage 


Difference between pump housing and outer rotor 
should not exceed 0.1 mm (.004 in). If so, replace 
the complete oil pump assembly. 


NOTE: When the axial clearance of the oil pump 
shaft assembly increases, the oil pressure de- 
creases, 


Check the inside of oi! purnp housing and its cover 
for scoring or other damages and replace if dam- 
aged. 


Oil Suction Pump Installation 


For installation, reverse the removal procedure. 
Pay attention to the following details. 


Apply Loctite 243 (blue) (P/N 293 800 060) on 
threads of the oil pump cover screws. 


Torque oil pump cover screws to 11 Nem 
(97 lbfein). 


Apply Loctite 243 (blue) (P/N 293 800 060) on 
threads of the suction pump cover screws. 


Position screws according to their length as 
shown. 
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39012007-018:006, 


1, Screws M6 x 25 
2. Screws M6 x 45 





Tighten suction pump cover screws as per follow- 
ing sequence. 


Step ti 
Step 2: 


1 to 6 at 11 Nem (97 Ibfein) 
7 and & to 9 Nem (80 Ibfein) 


OIL SPRAY JET 
215/255 Engines 


Oil Spray Jet Removal 


Remove the PTO housing. Refer to P70 HOUS- 
ING/MAGNETO section. 


Remove the Torx screw securing the oil spray jet 
support. 


Unscrew the Banjo bolt. 


sm12008-015, 






809¢2008-015-007_2 





1. Banjo bolt 

2. Oil spray jet 

3, Oil spray jet support 
4. Torx screw 


Oil Spray Jet Inspection 
Check if oil spray jet for: 

~ Dirt 

~ Bend 

~ Other damages. 

Replace if necessary. 


Oil Spray Jet Installation 


For installation reverse the removal procedure. 
However, pay attention to the following. 


Apply Loctite 243 (blue) (P/N 293 800 060} on 
threads of Torx screw. 


nstall the oil spray jet support. 
Tighten Torx screw to 10 Nem (89 Ibfeinn), 
nstall oil spray jet with Banjo bolt loosely, 


To install and adjust the position of the oil spray 
jet, use supercharger oil spray jet tool (P/N 529 
036 134). 


poe 











829036134 





The distance between the adjustment too! and oil 
spray jet must be within 7 mm (0.039 in). 
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srr 2008-019-008,.a 


A, 1mm (0.039 in) 





NOTE: Make sure that the oil spray jet is facing to 
he center of the tool. Not following this proce- 
dure will !ead to an insufficient oiling of the super- 
charger and a supercharger failure can occurs. Ad- 
just the oil spray jet if necessary by slightly bend- 
ing it, take care not to over bend the oil spray jet. 








. 


ssne2008-01 


1, Center of supercharger oil spray jet tool 


Tighten Banjo bolt to 20 Nem (15 Ibfeft). 
OIL SEPARATOR COVER 


Oil Separator Cover Removal 
«Remove the ventilation hose from TOPS valve. 


124 















TYPICAL 

TOPS valve 

Ventilation hose (not visible) 
Valve cover cowl 

Valve cover 

Ignition coil 

Crankshaft position sensor cable 
Camshaft position sensor 


NOGBONS= 





snW2006.0 a 


1. TOPS valve 

2. Camshaft position sensor 
3. Retaining screw 

4. Retaining screws 





» Remove CPS cable from TOPS valve. 
«Remove TOPS valve from cylinder head. 

« Remove camshaft sensor. 

« Take off engine cover and valve cover cowl. 

» Unplug and remove ignition coils. 

» Remove valve cover. 

» Remove thrust washer from oil separator cover. 


NOTE: Make sure not to loose thrust washer 
when removing it from oil separator cover, oth- 
erwise thrust washer would fall into the PTO 
housing. 


sm2008-015 
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NNN NDIA RACCOON hh nmencUN 











1. Thrust washer 
2. Oil separator 


» Remove spark plug tube. 


» Remove rocker arm shaft together with rocker 
arms, 


«Remove chain guide and camshaft guide. 





1. Rocker arm 
2. Camshaft guide 
3. Chain guide 


» Move camshaft backwards as far as possible. 
« Unclip oil separator cover from timing gear. 


$11 2006-014-01 





1. Camshaft 
2. Oil separator cover 


smr2008-015 





NOTE: Be careful not to break the holding clips 
from oil separator cover when its removed from 
the timing gear. 


Oil Separator Cover Inspection 


!f O-rings and V-rings are brittle, cracked or hard, 
replace them. 


Clean all contact surfaces of oil separator cover 
and TOPS valve. 


Inspect oil separator cover for marks or other dam- 
ages. Ensure to check also the hoiding clips of oil 
separator cover and for thrust washer, If any dam- 
age is visible replace oil separator cover. 





lolding clips 





Oil Separator Cover Installation 


For installation, reverse the removal procedure. 
Pay attention to the following details. 


Install oil separator cover and thrust washer. They 
need to be in a perfect even position with timing 
gear. 


NOTE: Make sure not to lose thrust washer when 
installed on oil separator cover. 


Install all other removed parts. 


TOPS VALVE 


The TOPS valve is a mechanical device that does 
not require electrical supply for its operation. 


TOPS Valve Removal 

Remove ventilation hose from TOPS vaive. 
Unscrew and remove the TOPS vaive. 
Remove O-ring and V-ring. 

NOTE: TOPS vaive can not be disassembled. 
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89172008-01 4-039. 


1. TOPS valve 
2. Vring 
3, O-ring 


TOPS Valve Inspection 


lf O-rings or V-rings are brittle, cracked or hard, 
replace them. 


If TOPS valve is damaged, replace it. 
Clean all contact surfaces of TOPS valve, 


Place a clean rag on valve inlet, 


Blow air through inlet port. Air must flow freely to 
the outlet port. 





mr2008-016-1 








Turn valve upside down and blow air again. Air 
must not flow out. 
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lf test fails, replace valve, 


TOPS Valve Installation 


The installation is the reverse of the removal pro- 
cedure. However, pay attention to the following. 


Install the TOPS vaive with NEW O-ring and V-ring. 


Apply Loctite 243 (blue) (P/N 293 800 060) on 
threads of TOPS valve screws. 


Tighten TOPS valve screws to 11 Nem (97 Ibfein), 
Reinstall remaining removed parts. 


OIL COOLER 


The oil cooler is located below the air intake man- 
ifold. 





8n2007-018-006.8 


TYPICAL 
1. Oi cooler 


Oil Cooler Removal 
Disconnect cooling hoses from oil cooler, 
Remove screws securing oil cooler. 


sn72008-015. 
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39142007-015-007,.a 





7. Oil cooler crews 
2. Oil cooler 


Remove oil cooler from engine. Ensure do not 
lose O-rings located between oil cooler and en- 
gine. 


RisO3matr14BA 





1. O-rings 


Oil Cooler Inspection 


If O-rings are brittle, cracked or hard, replace 
them. 


Clean both contact surfaces of oil cooler. 


Check and clean the oil inlet and outlet area for dirt 
and other contaminations. 


Oil Cooler Installation 


For installation, reverse the removal procedure. 
Pay attention to the following details. 


Apply engine oi! on O-rings. 


Apply Loctite 243 (blue) (P/N 293 800 060) on 
threads of oil cooler screws. 


Tighten screws to 11 Nem (97 lbfein), 
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COOLING SYSTEM 


SERVICE TOOLS 









Description Part Number 

pliers Oetiker 1099 295 000 070 
VACUUM/PFOSSULE PUMP w.cccecccecectecccecriecnecentntteiieeites 529 021 800 
Ol) SOAP DOTS COM essisccssonsveiegsierscsdtuersnsrnabenedearcinimoraianspesnent 529 035 822 


. 629 035 823 .. 
529 035 991 


rotary seal installer.. 
test cap 





SERVICE PRODUCTS 


Description Part Number 
BRP premixed antifreeze.. . 249700 362 .. 
Loctite 243 (blue) 293 800 060 
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CLOSED LOOP COOLING SYSTEM 





Coolant temperature 
sensor (CTS) 
activates when 
temperature exceeds 
100°C (212°F) 


Bleed hose from 
cylinder head to 
expansion coolant tank 


Expansion 
coolant tank 



















Coolant housing 
including thermostat 
opens at 87°C (188°F) 

and water pump 

impeller 


Coolant flows 
to ride plate 









Oil 
cooler 


Coolant returns 
from oil cooler 


Coolant flows 
to oil cooler 


Coolant returns 
from ride plate 


Ride plate 
(operates as heat 
exchanger) 
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VEHICLE COMPONENTS 
All except 255 Engines 





























1.5 Nem 
(13 Ibfein} 
| 4Nem 
| cae ld (36 Ibfein) 
| 
| 4Nem 
(35 Ibfein) 
| 
OS 4Nem 
‘ (35 {bfein) 
- 1.5 Nem 
\ ae (13 Ibfin) 
: NN. | 
Sy 
1.5 Nem a aoe 
(13 lbfein) Ne ANem _. 
“(35 Ibfein) 
ie 
ee 
sfr2008-016-001 a 
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255 Engines 









1.5 Nem 
1.5 Nem (13 Ibfein) 


(13 Ibf+in) 













4Nem 


(35 Ibf*in) (as erin) 









4Nem | 
._ (35 Ibfeiny\ , 
pe Ss 





1.5 Nem 
(13 Ibf*in) 










ssrne2008-01 6-008, 
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ENGINE COMPONENTS 








9Nem M 
(80 Ibfsitn) eo 







Loctite 
9 "243 













11 Nem 
(97 Ibfsin) d Loctite 243 
Left hand 


threaded 
3Nem 













6 Engine oil 
Loctite 243 
a o 


“Cy 
11 Nem 
(97 Ibfein) 
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GENERAL 


During assembly/installation, use torque values 
and service products as in the exploded view. 


Clean threads before applying a threadlocker. Re- 
er to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


ZX WARNING 


Torque wrench tightening 
must be strictly adhered to. 
Locking devices (e.g.: locking tabs, elastic 
stop nuts, self-locking fasteners, cotter pins, 
etc.) must be replaced with new ones. 





specifications 








Hoses or cables removed or disconnected must 
be installed and routed at the same place. 


CAUTION: Locking ties removed during a pro- 
cedure must be replaced and installed at the 
same location. 


CIRCUIT 


A closed loop cooling system is utilized on the 
1503 4-TEC engines, which offers an efficient en- 
gine cooling while keeping dirt and salt water out 
of the cooling system. This system keeps the 
temperature constant and prevents internal en- 
gine corrosion, 


A separate coolant expansion tank ensures that 
enough engine coolant is in the circuit during any 
operating condition. 


The coolant flow comes from the water pump im- 
peller into the cylinder block. It goes around the 
cylinders and straight up to the cylinder head. A 
smaller quantity of engine coolant enters the cylin- 
der block on the exhaust side for a better cool- 
ing. In the cylinder head the water channels flow 
around the exhaust and then the intake valves and 
leave the engine through a large hose. From there 
the coolant goes back to the water pump hous- 
ing and depending on the engine temperature, it 
flows through the thermostat directly back to the 
water pump impeller, or it takes its way through 
the ride plate which operates as a heat exchang- 
er. 


Engine coolant is also directed towards the oil 
cooler (coolant type). 


Coolant temperature sensor and bleed nipple are 
located on the cylinder head. 
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1. Bleed nipple 
2, Coolant temperature sensor (CTS) 


CAUTION: Never modify cooling system ar- 
rangement, otherwise serious engine damage 
could occur. 


TECHNICAL SPECIFICATIONS 


Closed loop cooling 
system. 


Flow from water pump. 


Thermostat. 


Self-bleed type through 
expansion tank (hose at 
uppermost point of circuit), 


Turns on at 100°C (212°F) 
on naturally aspirated 
engines. Turns on at 110°C 
(230°F) on supercharged 
engines. 







TYPE 






COOLANT FLOW 


TEMPERATURE 
CONTROL 


SYSTEM BLEEDING 






















MONITORING 
BEEPER 


















COOLANT LIFE 
CYCLE 


100 hours or 1 year. Should 
be replaced before storage. 





INSPECTION 
PRESSURE CAP 


Using a pressure cap tester, check pressure cap 
efficiency. If the efficiency is feeble, install a new 
90 kPa (13 PSI) cap {do not exceed this pressure). 


HOSES AND CLAMPS 


Check genera! condition of hoses and clamp tight- 
ness, 
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COOLING SYSTEM LEAK TEST 
PAN 


To avoid potential burns, do not remove the 


expansion tank cap or loosen the ride plate 
drain plug if the engine is hot. 








install the test cap (P/N 529 035 991) on the 
coolant expansion tank. 





529 035 991 








NOTE: It is not necessary to install a hose pincher 
on overflow hose. 


Connect the vacuurn/pressure pump (P/N 529 02 


800) to test cap and pressurize system through 
coolant expansion tank to 90 kPa (13 PSI). 











TYPICAL 
1. Vacuum/pressure pump 


Check ail hoses, ride plate, engine and oil cooler 
for coolant leaks. Spray a soap/water solution and 
look for air bubbles. 


Check the leak indicator hole if there is oil or 
coolant. If so, replace appropriate water pump 
shaft seal. 
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1. Leak indicator hole 


MAINTENANCE 


COOLANT REPLACEMENT 
ANAT NN Nes 


To avoid potential burns, do not remove the 


expansion tank cap or loosen the ride plate 
drain plug if the engine is hot. 





Recommended Coolant 


Use BRP premixed antifreeze (P/N 219 700 362) or 
a blend of 50% antifreeze with 50% demineralized 
water. 


NOTE: Using a blend of 40% antifreeze with 60% 
demineralized water will improve the cooling effi- 
ciency when watercraft is used in particularly hot 
weather and/or hot water condition. 


CAUTION: Pure antifreeze will freeze at a 
higher temperature than the optimal water/ 
antifreeze mix. A blend of 40% antifreeze with 
60% demineralized water will improve the 
cooling efficiency. Using water tap instead 
of demineralized water, would contribute to 
make deposits in cooling system and to reduce 
antifreeze efficiency. This could lead to engine 
overheating. 


To prevent antifreeze deterioration, always use 
the same brand. Never mix different brands 
unless cooling system is completely flushed and 
refilled. 
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CAUTION: To prevent rust formation or freez- 
ing condition in cold areas, always replenish 
the system with 50% antifreeze and 50% dem- 
ineralized water. Pure antifreeze will freeze at 
a higher temperature than the optimal water/ 
antifreeze mix, Always use ethylene glycol an- 
tifreeze containing corrosion inhibitors specif- 
ically recommended for aluminum engines. 
Using water tap instead of demineralized 
water, would contribute to make deposits in 
cooling system and to reduce antifreeze effi- 
ciency. This could lead to engine overheating. 


Draining the System 
Z\ WARNING 


Never drain or refill cooling system when en- 
gine is hot. 





Remove the coolant expansion tank cap. 
Install a drain pan under jet pump nozzle. 


Unscrew the cooling system drain plug at the rear 
of ride plate. 


NOTE: Raising the front of the vehicle will con- 
tribute to drain the cooling system. 


FIBEWA 








1. Cooling drain plug 


Dispose coolant as per local regulations. 
Do not reinstall drain plug at this time. 


Cleaning the System 


CAUTION: Cleaning the cooling system as 
per the following procedure is required when 
engine overheats (assuming everything else 
is operating normaily) or each time coolant is 
replaced. 


Drain the cooling system. Clean thoroughly using 
the Valvoline Zerex Super Cleaner (or equivalent). 


Add the cleaning product in coolant expansion 
tank then fill cooling system with demineralized 
water. 
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Reinstall cap on coolant expansion tank. 


Insta!l watercraft in a water tank or ride on a water 
plane. Start engine and run for approximately 15 
minutes mostly at full throttle. 


IMPORTANT: Ensure thermostat opens so that 
the cleaning product flows in ride plate properly. 


Stop engine and let the cleaning product work for 
12 to 16 hours. 

Thereafter, engine can be run one last time to soak 
off deposits. 

Drain and thoroughly rinse the cooling system 
with clean fresh water. 


Refill cooling system as described below. 


Refilling the System 


Watercraft should be level, engine cold and drain 
plug removed for refilling. 


Place a container under drain plug to collect an- 
tifreeze. 


Ask someone to pour recommended antifreeze in 
expansion tank while watching antifreeze and air 
bubble flowing out through drain hole. When no 
air bubbles escape, reinstall drain plug. Torque to 
8 Nem (71 Ibfein). 


FIBETLA, 





1. Pour antifreeze/water mix in expansion tank 
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FABEIKA, 


1. Watch air bubbles flowing here 


Continue to pour and fill expansion tank between 
marks. 


FABEONA 





1, Level between marks when engine is cold 


Do not install pressure cap at this time. 


Properly cool exhaust system by installing a gar- 
den hose. Refer to STORAGE section. 


Start engine and let run for 2 minutes, Stop en- 
gine and wait 15 minutes to coo! down. Refill tank 
as necessary. 

Repeat this run-stop cycle 2 -3 times until thermo- 
stat opens and stop engine. 


smr2007-016 





3012007018-004, 


1. This hose becomes hot when thermostat opens 


Last, refill expansion tank and install pressure cap. 


When engine has completely cooled down, 
recheck coolant level coolant tank and top up if 
necessary. 


PROCEDURES 


CLAMPS 


Clamp Replacement 

To cut or secure Oetiker clamps of cooling system 
hoses, use the pliers Oetiker 1099 (P/N 295 000 
070). 


FOIB2KA 





1. Cutting clamp 
2. Securing clamp 
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WATER PUMP HOUSING 








Be 
s1r¥2008.016: 








$12007-016-00. 1. Ride plate inlet hose 


1. Water pump housing 2. Ride plate outlet hose 


Disconnect the cylinder head outlet hose and oil 
Water Pump Housing Removal cooler hoses. 


215 and 255 Engines 


On 255 engine models, remove both air hoses 
from intercooler to reach supercharger. 


Remove supercharger inlet and outlet hoses to 
make room, 





snV'2008-016.003.4 





Water pump housing 
Cylinder head hose 
Oil cooler inlet hose 
Oil cooler outlet hose 


ANS 





Remove water pump housing screws. 


FIsFOCA 1 2 3 





7. Supercharger 

2. Inlet hose 

3. Qutlet hose 

All Engines 

Drain cooling system and engine oil. 


Disconnect the coolant expansion tank hose from 
water pump housing. 

Disconnect ride plate hoses from water pump 
housing. 





‘912008-016.008 a 








Pull the water pump housing to remove it. 
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Water Pump Housing Inspection 


Check if gasket is brittle, hard or damaged and 
replace as necessary. 





FIBEVIA 
1. Water pump housing gasket 


Check if thermostat is in good condition. Refer to 
THERMOSTAT in this section. 


Water Pump Housing Leak Test 


Plug the connections of the oil cooler return hose, 
coolant tank hose, ride plate return hose and cylin- 
der head return hose with a rag. 


FIEI2A 





Oil cooler return connection 

Coolant tank hose connection 

Ride plate return hose connection 
Cylinder head return hose connection 


BONS 


Fill the water pump housing with water. 


\f a bigger quantity of coolant leaks out at the ride 
plate outlet connection, replace the water pump 
housing, 


If there is no leak, check the operation of the ther- 
mostat. 


$m12007-016 








Water Pump Housing Installation 


The installation is the opposite of the removal pro- 
cedure. However, pay attention to the following. 


Apply Loctite 243 (blue) (P/N 293 800 060) on 
threads of water pump housing screws. 


install screws as per the following illustration. 








FIBE10A, 





1, Screws M6 x 25 
2. Screws M6 x 108 


CAUTION: To prevent leaking, take care that the 
gaskets are exactly in groove when you rein- 
stall the water pump housing. 

Tighten screws to 10 Nem (89 Ibfeim) using the 
following sequence. 



























































186108 





WATER PUMP IMPELLER 


Water Pump Impeller Removal 


Remove WATER PUMP HOUSING, see procedure 
in this section. 


Unscrew the impeller clockwise. 
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FISE13A 





1. Impeller 


CAUTION: Coolant/oil pump shaft and impeller 
have left-hand threads. Remove by turning 
clockwise and install by turning counterclock- 
wise. 

Water Pump Impeller Inspection 


Check impeller for cracks or other damage. Re- 
place impeller if damaged. 


Water Pump Impeller Installation 


The installation is the opposite of the removal pro- 
cedure, Pay attention to the following details. 


CAUTION: Be careful not to damage impeller 
wings during installation. 


Torque impeller to 3 Nem (27 lbfein). 


THERMOSTAT 


The thermostat is a single action type. 


Thermostat Removal 


Remove the WATER PUMP HOUSING, see proce- 
dure above in this section. 


NOTE: The thermostat is located inside the water 
pump housing. 


Thermostat Test 


To check the operation of the thermostat, put it in 
water and heat water. 


Look inside the cylinder head return hose con- 
nection to see the movement of the thermostat. 
Thermostat should open when water temperature 
reaches 87°C (188°F). 


if there is no operation, replace the water pump 
housing. 
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Thermostat Installation 


For installation, reverse the removal procedure, 
paying attention to the following details. 


Refer to WATER PUMP HOUSING in this section. 
ROTARY SEAL 


Rotary Seal Inspection 
Check leak indicator hole for oil or coolant leak. 








8m#2007-016.003_8 


1, Leak indicator hole 


Coolant leaking out of the hole indicates a defec- 
tive rotary seal. Leaking oil indicates a faulty oil 
seal, 


However, if seal is disassembled both parts have 
to be replaced together. 


Rotary Seal Removal 


Remove WATER PUMP HOUSING, see procedure 
in this section. 


Unscrew the impeller clockwise. 


CAUTION: Always unscrew the impeller clock- 
wise otherwise you can damage the compo- 
nents. 


Remove PTO cover Refer to PTO HOUS- 
ING/MAGNETO section. 


Remove oil pump cover screws. 
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5 Remove rotary seal with a screwdriver. 








FIBET7A, 


PIBEA 





CAUTION: Be careful not to damage the surface 


7. Oil purnp cover screws 


2. Oil purnp cover of the rotary seal bore in magneto housing cov- 
er, 

Remove oil pump cover. Always replace also the oil seal behind the rotary 

Remove outer oil pump rotor. seal, 





F1BE18A 





1. Oil seal 
FIGE1SA, 
1. Outer olf pump rotor Rotary Seal Installation 


The installation is the opposite of the removal pro- 
cedure. Pay attention to the following details. 
NOTE: Never use oil in the press fit area of the oil 
seal and rotary seal. 

Push water pump shaft oil seal in place by using 
humb. 


nstall the NEW rotary seal using a press and the 
rotary seal installer (P/N 529 035 823). 








Extract the coolant/oil pump shaft from outside 
PTO housing cover with a pusher. 











FISEIGA 


829036823 











1. Pusher 
2. Coolant/oil purnp shaft 
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CAUTION: Never use a hammer for the rotary install all other removed parts. 
seal or water/oil pump shaft installation. On- 

ly use a press to avoid damaging the ceramic 

component. 





FIBE19A 








1. Rotary seal 
2. Rotary seal installer 


Install the oil seal protector (P/N 529 035 822) on 
the end of coolant/oil pump shaft. 





1. Oil seal protector 
2. Coolant/oil purnp shaft 


Using the rotary seal installer (P/N 529 035 823) to 
support the PTO cover, install the coolant/oil pump 
shaft. 








FIBE1BA, 





7. Coolant/oil pump shaft with oil seal protector 
2. Rotary seal installer 
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CYLINDER HEAD 


SERVICE TOOLS 


Description Part Number 
Valve SPrING COMPFeSSOF CLAMP .....ecceceeeete eerie 529 035 724 









ValVe SPFING COMPFESSOF CUP Lecce . 529035725 .. 
camshaft locking tool........ . 529035 839 .. 
valve guide remover... , 529036 086 .. 
VIVE QUIS IMSTAISL ssissserdsnsarrevensaecdoiay sivivnnsicadbicanreianmaneedes 529 036 087 


SERVICE TOOLS —- OTHER SUPPLIER 


Description Part Number Page 
Snap-on valve stem seal pliers .....ccccceceeeeneeeeenees VAB2Z30 © Garevesnevevencctennsnatsinnnvnnaetenaies 155 





SERVICE PRODUCTS 


Description Part Number 
Isoflex grease Topas NB 52... cc cecceeecerersenseeeieeees 293 550 021 
LGCtite 243 (BIG) wiisiciiscismnsssesnincarteraiecnrcie od keener neene 293 800 060 . 145, 150, 152 
MolyKote GAN vi ccceerctrteercnrecerenrearerscneserenaniarieeneteeeriase AAO 297 BSS ccsssassaciarivinbiusebsianennsrataieneny 169 
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5 Nem 
(44 lbfein) 


Isoflex grease 
Topaz NB52 6 


. 11. Nem 
Loctite 4, 97 Ibfein) 


243 





20 Nem 
(15 Ibfeft) 
+ 90° 





9Nem 
(80 Ibf-in) 


ue 


Loctite ae 
2430 (97 Ibfein) 





(30 Ibfeft) 
+120° + 90° 


4 
Engine oil 
2 11Nem “Loctite 243 


(97 ibfein) 


39912008-01 7.0018 
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GENERAL 


NOTE: When diagnosing an engine problem, al- 
ways perform an engine leak test. This will help 
pin-point a problem. Refer to ENGINE LEAK TEST 
section for procedures. 


Always place the vehicle on level surface. 


Always disconnect the negative wire from the bat- 
tery before working on the engine. 


Even if the removal of many parts is not neces- 
sary to reach another part, it is recommended to 
remove these parts in order to check them. 


When disassembling parts that are duplicated in 
the engine, (e.g.: valves, bushings}, it is strongly 
recommended to note their position (cylinder 1, 2 
or 3) and to keep them as a “group”. If you find 
a defective component, it would be much easier 
to find the cause of the failure within the group of 
parts (e.g.: you found a worn valve guide. A bent 
spring could be the cause and it would be easy to 
know which one among the springs is the cause 
to replace it if you grouped them at disassembly). 
Besides, since used parts have matched together 
during the engine operation, they will keep their 
matched fit when you reassemble them together 
within their “group”. 

During assembly/installation, use torque values 
and service products as in the exploded view. 
Clean threads before applying a threadlocker, Re- 
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 





ZA\ WARNING 


Torque wrench tightening 
must be strictly adhered to. 
Locking devices (e.g.: locking tabs, elastic 
stop nuts, self-locking fasteners, cotter pins, 
etc.) must be replaced with new ones. 
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Hoses or cables removed or disconnected must 
be installed and routed at the same place. 


CAUTION: Locking ties removed during a pro- 
cedure must be replaced and installed at the 
same location. 


PROCEDURES 
EXHAUST MANIFOLD 


Exhaust Manifold Removal 


Refer to EXHAUST SYSTEM to remove exhaust 
pipe. 


sm12008-017 


Disconnect cooling hoses from exhaust manifold. 
Unscrew the exhaust manifold beginning with the 
bottom screws. This will help holding the mani- 
old while you remove the screws. 























senr2008-01 7-002..8 





1. Exhaust manifold screws 
Remove exhaust manifold. 


Exhaust Manifold Inspection 


nspect exhaust manifold condition paying atten- 
tion for cracks or other damage. Check contact 
surfaces and hose. Replace any defective part. 


nspect plane surfaces for warpage. Small defor- 
mation can be corrected by grinding surface with 
a fine sand paper. Install sand paper on a surface 
plate and rub part against oiled sand paper. 





Exhaust Manifold Installation 


NOTE: There is no gasket between cylinder block 
and exhaust manifold. 

Apply Loctite 243 (blue) (P/N 293 800 060) on 
hreads of exhaust manifold screws. 


Torque screws to 11 Nem (97 lbfein) as per fol- 
owing illustrated sequence. 


i B] fp 



























































RISOIMOIISZA, ig} 
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CYLINDER HEAD COVER 


Cylinder Head Cover Removal 
Unplug and remove ignition coils. 








59¥12006-016-028,.8 





1. Cylinder head cover 
2. Gasket 





1. Ignition coils 
Cylinder Head Cover Inspection 


Check if the gasket on the cylinder head cover 
and the rubber bushing on the cylinder head cover 
screws are brittle, cracked or hard. If so, replace 
the gasket or the cylinder head cover screw ac- 
cordingly. 


Remove the cylinder head cover cowl. 


Cylinder Head Cover Installation 


For installation, reverse the removal procedure. 
However, pay attention to the following. 


Properly seat the gasket in the cover groove. 


: Install the cylinder head cover screws according 
1 Cylinder head cover cowl to following sequence. 





Remove screws securing the cylinder head cover. 


“smn12008-017-008.a 











1. Cylinder head cover screws 
8mi2006-016-026_a 





Remove the cylinder head cover and its gasket. Torque screws to 11 Nem (97 lbfein), 


SPARK PLUG TUBES 


Spark Plug Tubes Removal 


Remove the CYLINDER HEAD COVER, see pro- 
cedure in this section. 


Pull spark plug tubes to remove them. 
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R1S03Mo"rBIA, 





1. Spark plug tube 


Spark Plug Tubes Inspection 


Check seals on spark plug tube. If seals are brittle, 
cracked or hard, replace spark plug tube. 


srni2005-036001_2 


TYPICAL 

1. Spark plug tube 

2. Seal to the cylinder head cover 
3. Seal to the cylinder head 


Spark Plug Tubes Installation 


For installation, reverse the removal procedure. 
Pay attention to the following detail. 


Apply engine oil on seals. 


ROCKER ARMS 


Rocker Arms Removal 


Lock crankshaft, refer to CYL/VDER BLOCK sec- 
tion. 


Remove the CYLINDER HEAD COVER, see pro- 
cedure in this section. 


Remove the oil separator cover. Refer to LUBAI- 
CATION SYSTEM section. 


NOTE: The removal of oil separator cover is not 
necessary to remove rocker arms but mandatory 
for installation. 


Remove spark plug tubes. 


smr2008-017 





Remove and discard rocker arm shaft screws, 








Sy 
a 


1503motr938 





1, Rocker arm shaft screw 


Remove rocker arm shaft with rocker arms. 
1 














RiBOIMotrBdA 


1, Rocker arm shaft 
2. Rocker arms (exhaust side) 
3. Rocker arm (intake side) 


Rocker Arms Inspection 


Inspect each rocker arm for cracks and scored fric- 
tion surfaces. !f so, replace rocker arm assembly. 


Check the rocker arm rollers for free movement, 
wear and excessive radial play. Replace rocker 
arm assembly as necessary. 








sm1r2008-017.006_4 





1. Rocker arm (intake side} 

2, Rocker arm (exhaust side) 
3. Rollers 

A. Rocker arm inside diameter 
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Measure rocker arm inside diameter. If diameter 
is out of specification, change the rocker arm as- 
sembly. 





ROCKER ARM INSIDE DIAMETER 


20,007 - 20.020 mm 
(7877 - .7881 in) 


| 20.035 mm (.7887 in) 








| 
| NEW | 
[| __ SERVICE LIMIT 





Press the hydraulic lifter with your thumb. If the 
hydraulic lifter can be fully pressed in, replace 
rocker arm. Lifter must turn freely in rocker arm 
bore. Otherwise, replace. 


Rocker Arm Shaft 


Check for scored friction surfaces, if so, replace 
parts. 


Measure rocker arm shaft diameter. 


R1SO3MongOA 





A. Measure rocker arm shaft diameter here 





ROCKER ARM SHAFT DIAMETER 


(.7866 - .7871 in) 
SERVICE LIMIT 19.965 mm (.7860 in) 















Any area worn excessively will require parts re- 
placement. 


Verify and clean oil passages to ensure a good 
rocker arm shaft lubrication. 








Risozmotssa, 





1. Oil supply from the camshaft to the rocker arm shaft, then to the 
rocker arms and finally to the valve adjustment 
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Rocker Arms Installation 


For installation, reverse the removal procedure. 
Pay attention to the following details. 


Apply engine oil on rocker arm shaft. 


IMPORTANT: The rocker arm shaft can only be in- 
stalled in one specific position. Therefore crank- 
shaft as well as camshaft has to be positioned 
with their locking pins when the piston of cylin- 
der no. 3 is on ignition TDC. Refer to CYLINDER 
BLOCK section for crankshaft and the following 
for the camshaft locking. 


NOTE: Cylinder no. 3 is next to the oil filler tube. 


Rotate camshaft so that the camshaft locking tool 
(P/N 529 035 839) can be pushed in camshaft hole 
and lock camshaft in place. 





629036839 


RiS03motrt4 1A, 





1. Carnshatt locking tool 


Then, the camshaft sprocket lines should be lined 
up as shown in the following illustration. 


1 1 












R1503moRN95) 





1, Position lines 
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Position the rocker arm shaft with the notches on 
top. 





1, Rocker arm shaft 
2, Rocker arm shaft notches 


Install NEW rocker arm shaft screws. Torque as 
per following procedure: 


CAUTION: This assembly uses stretch screws. 
As the screws have been stretched from the 
previous installation, it is very important to use 
new screws at assembly. Failure to replace 
screws and to strictly follow the torque proce- 
dure may cause screws to loosen and lead to 
engine damage. 


+» Torque screws at first to 10 Nem (89 Ibfein) ac- 
cording to following sequence. 























R1503motC93A 








« Retorque screws to 20 Nem (15 Ibfeft). 


+ Finish tightening screws turning an additional 90° 
rotation with a torque angle gauge. 
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RISO3Motr92A 





1, Rocker arm shaft screw 
2. Torque angle gauge 


CAMSHAFT TIMING GEAR 


NOTE: Although it is not necessary to position 
crankshaft to TDC for disassembly, it is a good 
practice to do it, as a troubleshooting step, to 
know before disassembly if valve timing was ap- 
propriate. 


Camshaft Timing Gear Removal 


Lock crankshaft, refer to CYL/VDER BLOCK sec- 
tion. 


Remove CYLINDER HEAD COVER, see proce- 
dure above in this section. 


Remove the oil separator cover. Refer to LUBA/- 
CATION SYSTEM section. 


Remove the chain tensioner. Refer to CYL/VDER 
BLOCK section. 


Remove the chain guide. 


Remove the Allen screws securing the camshaft 
iming gear. 


Remove the camshaft timing gear. 











stnr2008-017-007,2 





1. Chain guide 
2, Allen screws 
3. Camshatt timing gear 
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NOTE: Secure timing chain with a retaining wire. 


Camshaft Timing Gear Inspection 

Check camshaft timing gear for wear or deteriora- 
ion. 

f gear is worn or damaged, replace it as a set 
(camshaft timing gear and timing chain). 


For crankshaft timing gear, refer to CYL/NDER 
BLOCK section. 


Camshaft Timing Gear Installation 


For installation, reverse the removal procedure. 
Pay attention to the following details. 


Using the camshaft locking tool (P/N 529 035 839), 
lock camshaft on TDC position. 


629036030 


1. Camshatt locking tool 
2, Camshaft on TDC position 





nstall the camshaft timing gear with the writing 
visible, i.e. to be able to see the position lines 
when looking from outside of engine. 

















RiG03MoN97A 


1. Good (with 1803 aligned) 
2, Never 


—| 


Install timing chain, Refer to CYLIVDER BLOCK 
section. 


Ensure chain guides are in place. 
Loosely install timing chain screws. 
Install chain tensioner. 


NOTE: There can be 2 different positions to install 
the timing gear on the camshaft. Basically both 
positions are working well, since the camshaft and 
crankshaft are locked in their proper position. Due 
to some tolerances, there could be one position 
which fits better than the other one. To check this, 
perform the following test. 


Check if timing chain screws are still loose. If 
screws are squeezed by the timing gear, remove 
the chain tensioner again and rotate timing gear by 
one tooth clockwise. Then install the chain ten- 
sioner again. 

One at a time, remove timing chain screws and 
apply Loctite 243 (blue) (P/N 293 800 060) on 
threads. 

Tighten timing chain screws to 9 Nem (80 Ibfein). 


CAUTION: Crankshaft and camshaft must be 
locked on TDC position to place camshaft tim- 
ing gear and timing chain in the proper posi- 
tion. To double check, take a look at the timing 
gear lines. They must be parallel to the cylin- 
der head surface. 
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Subsection 10 (CYLINDER HEAD) 





Remove the intake manifold. Refer to /W7AKE 
MANIFOLD AND INTERCOOLER section. 


Remove the CAMSHAFT TIMING GEAR, see pro- 
cedure in this section. 


Remove the cylinder head screws M6. 











1, Position lines 


Remove locking tools. 


CAUTION: Ensure to remove locking tools 
when finished. se tas 


Install all other removed parts. 1. Cylinder head screws M6 





Remove the cylinder head screws M11 securing 
CYLINDER HEAD cylinder head to cylinder block. 


Cylinder Head Removal 


Lock crankshaft, refer to CYLINDER BLOCK sec- 
tion. 


Drain coolant, refer to COOL/NG SYSTEMsection. 


Unscrew TOPS valve from cylinder head. Refer to 
LUBRICATION SYSTEM section. 


Unplug the camshaft position sensors (CAPS). 
Unplug the coolant temperature sensor (CTS). 
Disconnect bleeding hose. 

Disconnect the cylinder head outlet hose. 


RIGOSMoTISA 








1, Cylinder head screws M11 


Pull up cylinder head. 
Remove gasket. 


Cylinder Head Cleaning 


Remove carbon deposits from combustion cham- 
ber, exhaust port and piston top. 


Cylinder Head Inspection 
Check for cracks between valve seats and 





smr2008-017-008,8 





3 Bestia ake eel” warpage of cylinder head, if so, replace cylin- 

3. Cylinder head outlet hose der head. 

Remove the exhaust manifold, Refer to EX: Check mating surface between cylinder and cylin- 

HAUST SYSTEM section , der head for contamination. {if so, clean both sur- 
, faces. 
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1, Cylinder head 
2. Flat bar 
3. Feeler gauge 





lf warpage of cylinder head is more then 0.15 mm 
{.006 in) replace cylinder head. 


Cylinder Head Installation 


For installation, reverse the removal procedure. 
Pay attention to the following details. 


Ensure dowel pins are in place. 
Install NEW cylinder head gasket. 


CAUTION: Each installation of the cylinder 
head requires a new cylinder head gasket. Us- 
ing a gasket twice will cause engine damage, 
even if the engine had not run. 

Apply Loctite 243 (blue) (P/N 293 800 060) on 
threads of screws M6, 


Install screws M6 and manually tighten them. 


Install NEW screws M11and tighten them manu- 
ally. 


CAUTION: This assembly uses stretch screws. 
As the screws M11 have been stretched from 
the previous installation, it is very important to 
replace the old screws by new ones at assem- 
bly. Failure to replace screws and to strictly fol- 
low the torque procedure may cause screws to 
loosen and lead to engine damage. 


Using the following sequence, tighten screws as 
described below. 
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srr12008.036-002_a 





+ First torque screws M11 to 40 Nem (30 Ibfeft). 

«Then tighten screws M11 turning a 120° rotation 
with a torque angle gauge and finish tightening 
with an additional 90° rotation. 


» Torque screws M6 to 11 Nem (97 Ibfein). 








1, Cylinder screws M17 
2. Angle torque wrench 


Remove crankshaft locking tool. 
nstall ail removed parts. 


CAMSHAFT 


Camshaft Removal 

Remove the CAMSHAFT TIMING GEAR, see pro- 
cedure in this section. 

Remove the ROCKER ARM, see procedure in this 
section, 


Remove the camshaft lock to remove the 
camshaft. 
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1, Camshaft lock 
2. Camshaft 


Camshaft Inspection 


Check each lobe and bearing journal of camshaft 
for scoring, scuffing, cracks or other signs of wear. 


Measure camshaft bearing journal and lobe height 
using a micrometer. 

Measure clearance between both ends of 
camshaft and cylinder head. 





R1BOSmotr1024, 


A. Camshaft lobe (exhaust valves) 

B, Camshatt lobe {intake valves) 

C. Camshaft bearing journal 

D. Camshaft bearing journal — engine front 





CAMSHAFT LOBE HEIGHT — EXHAUST VALVE 


31.699 - 31.809 mm 
NEW: (1.248 - 1.282 in} 


SERVICE LIMIT 31,670 mm (1.247 in) 
CAMSHAFT LOBE HEIGHT — INTAKE VALVE 


31480 - 31.500 mm 
NEW (1,239 - 1.244 in) 


SERVICE LIMIT 31.450 mm (4.238 in) 
CAMSHAFT BEARING JOURNAL 
NEW 39,892 - 39.905 mm 


(1.5705 - 1.5711 in) 
SERVICE LIMIT 39.860 mm (1.6693 in) 
CAMSHAFT BEARING JOURNAL 
(ENGINE FRONT) 
24,939 - 24.960 mm 
(9818 - .9826 in) 


24.910 mm (.9807 in} 


























NEW 
SERVICE LIMIT 
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Subsection 10 (CYLINDER HEAD) 


CAMSHAFT BEARING INNER DIAMETER 
40.000 to 40.016 mm 
NEW (1.5748 to 1.5764 in) 
SERVICE LIMIT 


40.050 mm (1.5767 in) 





CAMSHAFT BEARING INNER DIAMETER 


(ENGINE FRONT) 
25.000 - 25.013 mm 
SERVICE LIMIT 25.050 mm (.9862 in) 


Replace parts that are not within specifications. 


Camshaft Installation 
For installation, reverse the removal procedure. 
Pay attention to the following details. 


Grease the camshaft bearing journals well by us- 
ing the lsoflex grease Topas NB 52 (P/N 293 550 
021) or a similar product. 


Install camshaft then place the camshaft lock in 
the slot. 


A1S9Amotr1018 





7. Camshaft lock position 


For other parts, refer to proper installation proce- 
dure, 


VALVE SPRINGS 


Valve Springs Removal 

Remove rocker arm shaft. Refer to ROCKER 
ARM procedure in this section. 

Remove CYL/NDER HEAD, see procedure in this 
section. 


Compress valve springs, using th evalve spring 
compressor clamp (P/N 529 035 724) and the 
valve spring compressor cup (P/N 529 035 725). 
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529 035 724 














529 035 725 















R1S03mo1e103A 


1. Valve spring compressor clamp 
2, Valve spring compressor cup 


Fi1603motr104A 





LOCATE VALVE SPRING COMPRESSOR CLAMP IN CENTER OF 
THE VALVE 





Remove valve cotters. 
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Withdraw valve spring compressor, valve spring 
retainer and valve springs. 
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1, Valve cotters 

2. Valve spring retainer 
3. Inner valve spring 

4, Outer valve spring 


Valve Springs Inspection 


Check valve springs for rust, corrosion or other vis- 
ible damages. If so, replace faulty valve springs. 


Check valve springs for free length and straight- 
ness. 


Replace valve springs if not within specifications. 


RE1OMotr22A, 





A. Valve spring length 





OUTER VALVE SPRING FREE LENGTH 
NEW NOMINAL 45.45 mm (1.789 in) 
SERVICE LIMIT 43 mm (1.693 in) 

INNER VALVE SPRING FREE LENGTH 
NEW NOMINAL | 41.02 mm (1.615 in) 
SERVICE LIMIT 38.8 mm (1.499 in) 














Valve Springs installation 


For installation, reverse the removal procedure. 
Pay attention to the following details. 
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nT AEE SO RSS CEO SEO ORAS 


Colored area of the valve spring must be placed 
on top. 


NOTE: Valve cotters must be properly engaged in 
valve stem grooves. 





RiS03mote105B 


1. Position of the valve spring 


VALVES 


Valves Removal 
Remove valve spring. 


Push valve stem then pull valves out of valve 
guides. 


RiSO3motr106A, 


7, Intake valve 38 mm 
2. Exhaust valve 37 mm 





Remove valve stem seal with a valve stem sea 
pliers such as the Snap-on valve stem seal pliers 
(P/N YA8230). 


3mr2008-017 

















RGTOMotr 125A 





Valves Inspection 


Valve Stem Seal 


Inspection of valve stem seals is not needed be- 
cause new seals should always be installed when- 
ever cylinder head is removed. 


Valve 

Inspect valve surface, check for abnormal stem 
wear and bending. If so, replace by a new one. 
Valve Stem and Valve Guide Clearance 


Measure valve stem and valve guide in three 
places, using a micrometer and a small bore 
gauge. 

NOTE: Clean valve guide to remove carbon de- 
posits before measuring. 


Change valve if valve stem is out of specification 
or has other damages such as wear or friction sur- 
face. 
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A, Valve stem diameter 












VALVE STEM DIAMETER 







5.946 - 5,960 mm 
(.23414 - .2346 in) 


5.961 - 5.975 mm 
(.2847 - .2352 in) 


SERVICE LIMIT 






Exhaust 








Intake 





5.93 mm (.233 in) 














Valve Face and Seat 








AIGOIMotCIO7A 1 








1. Valve seat 
2. Exhaust valve contaminated area 
3. Valve face (contact surface to valve seat) 


Check valve face and seat for burning or pittings 
and replace valve or cylinder head if there are signs 
of damage. 


Ensure to seat valves properly. Apply some lap- 
ping compound on valve face and work valve on 
its seat with a lapping tool. 


Measure valve face contact width. 


NOTE: The location of contact area should be in 
center of valve seat. 









































Intake Measure valve seat width, using a caliper. 
Replace valve guide if it is out of specification or VALVE SEAT CONTACT WIDTH 
has other damages such as wear or friction sur- 
face. Refer to valve guide replacement below. NEW 
Exhaust 1.25 - 1.55 mm 
| VALVE GUIDE INNER DIAMETER | (.049 - 061 in) 
NEW 1.10 - 1.30 mm 
ile (043 - .051 in) 
Exhaust 5.994 - 6.018 mm 
Intake (.2359 - .2369 in) SERVICE LIMIT 
SERVICE LIMIT Exhaust 2 mm {(.078 in) 
Exhaust Intake 1.8 mm (.07 in) 
6.060 mm (.2386 in) 
Intake if valve seat contact width is too wide or has dark 











spots, replace the cylinder head. 
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VOICIHA 

A. Valve face contact width 
B. Valve seat contact width 
Valve Seat Grinding 


NOTE: The valve seats may be reground with 

a valve seat grinder which centers on the valve 

guide, 

» Grind the valve seat at 45°. Remove no more 
material than absolutely necessary to clean the 
seat up. 


» Using a 35° stone, narrow the valve seat until the 
appropriate outer diameter is obtained. 


EXHAUST 


R1503moIrZ590, 





A. Valve seat outer diameter EXHAUST 


mr2008-017 








A. Valve seat outer diameter INTAKE 


VALVE SEAT OUTER DIAMETER 


« Using a 55° stone for the intake and an 80° stone 
for the exhaust valve, reduce the valve seat con- 
tact width to the appropriate value mentioned 
above. 


+ Finally, coat the valve seating surface with a fine 
paste of valve grinding compound using a manual 
valve grinding mandrel. Lightly grind the valves 
until a smooth, even, uniform sealing surface of 
the appropriate inside and outside diameter is ob- 
tained on both the valve and the seat. Use only a 
hand held valve grinding mandrel with a suction 
cup, rotating the valve back and forth through 
about 45°, and then advancing the valve 45° be- 
fore repeating this operation. 











Valves Installation 


For installation, reverse the removal procedure. 
Pay attention to the following details. 


Install NEW valve stem seal. 
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VALVE GUIDES 


Valve Guide Replacement 


CAUTION: Do not heat cylinder head for this 
procedure. 


CAUTION: The sharp edge near the top of the 
valve guide must be machined away. Other- 
wise it will foul the valve guide hole in the cylin- 
der head and destroy the cylinder head, as the 
valve guide is removed. 


Use a special reamer as far as the top of the notch. 





ote 2BAn, 











1, Valve stem seal 


Apply engine oil on valve stem and install valve, 


CAUTION: Be careful when valve stem is 
passed through sealing lips of valve stem seal. 





R1603motr266A, 





TYPICAL 
1, Special reamer 
2. Noteh 


Chase valve guide out of the cylinder head to- 
wards combustion chamber by using valve guide 
remover (P/N 529 036 086). 








RiBOsMoLZ54B 





1, Sealing lips of valve stem seal 


To ease installation of cotters, apply oil or grease 
on them so that they remain in place while releas- 
ing the spring. 

After springs are installed, ensure valve springs 
and valve spring retainer are properly locked by 
tapping on valve stem end with a soft hammer so 
that valve opens and closes a few times. 


CAUTION: An improperly locked valve spring 
will cause engine damage. 
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R1so3mote2s5A, 





TYPICAL 
7, Punch 


Check valve guide bore for abreased material. 
The inlet and exhaust valve guides have the same 
length and are interchangeable. 

NOTE: If valve guide has caused scoring during 
extraction, replace the cylinder head. 

Grease the bore in cylinder head and the leading 
end of valve guide with Molykote G-N (P/N 420 
297 433). 








AIBO3MOUZEGA 








TYPICAL 

1. Valve guide leading end 
2, Cylinder head bore 

3. Jig 


With the valve guide installer (P/N 529 036 087), 
press the valve guide into the COLD cylinder head 
as shown. 


srar2008-017 











R1soamotr257A, 








TYPICAL 
A, Protrusion 


VALVE GUIDE PROTRUSION 
MINIMUM 12.4 mm (4882 in) 
MAXIMUM 12.8 mm (.5039 in) 


NOTE: After installing new guides, they must be 
reamed with a standard 6 mm reamer tool. These 
are available from various tool suppliers. 

Clean cylinder head carefully. Check that the valve 
seat is concentric with the new guide axis (check 
contact surface with engineer's blue). 
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CYLINDER BLOCK 


SERVICE TOOLS 











Description Part Number Page 
pusher... B20 B76 BOS. ceiatiesnssiaunestvdeaataatenciaand 180 
handle... aaa . 420 877 650 » 180 
piston circlip installer... oe BLO OSS 705 i avaceteveennanceceeoiiesunieataotes 168 
CRATKSNATE OCKING TOO). acisssnnencrsesscasisnrverensssaainerisanenteeebons B28 035 821 1: cnsasvaversss 171, 175, 177, 182 


SERVICE TOOLS — OTHER SUPPLIER 


Description Part Number Page 
Snap-on small Slid@ HAMMEL occ eect set ere setieteeeees 
Snap-on piston ring compressor pliers 








SERVICE PRODUCTS 


Description Part Number 
Loctite 243 (blue) 293 800 060 .... 
Loctite F910. cseceeecrrees .. 293 800 081 ... 
Loctite chisel (gasket reMOVET) oo. sere eeerteesereatseeens 413 708 500 
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Isoflex grease 
Topas NB 52 


















Loctite 243 af 


ZX 


24Nem 
(18 Ibfeft) 


Engine 
oe 
10 Nem 


7 (89 Ibfein) 


bootie 243 ‘6 Loctite 243 


(18 Ibfeft} 





i) 


@—b Loctite 243 





"Leottta 243 Bngine 





Vt 24Nem 


“(18 Ibfeft) (159 Ibfein) 





4 Loctite 243 


7 24 Nem 
(18 Ibfeft) 


5 3 
10 Nem... . 6 ~ 40 Nem , 55 Nem 
(89 Ibfein) Loctite 243 ww | (30 Ibfeft) * (41 Ibfeft) 
24Nem 
(18 Ibfeft) 


eer2007.4018.001 a 
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Engine 


So / J ail wee 





Engine 
ol 






260 Nem 
(191 Ibfft) 





Loctite 
anti-seize 







Engine 
ool 


45 Nem ° 
114 (33 Ibfeft) + 90 


yo TS 








Engine 
ool 
_a Engine 
oil 
[.Aisosmottons 
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GENERAL 


When disassembling parts that are duplicated in 
the engine, (e.g.: pistons, connecting rods etc.), 
it is strongly recommended to note their position 
(cylinder 1, 2 or 3) and to keep them as a “group”. 
lf you find a defective component, it would be 
much easier to find the cause of the failure with- 
in the group of parts. Besides, since used parts 
have matched together during the engine opera- 
tion, they will keep their matched fit when you re- 
assemble them together within their “group”. 
During assembly/installation, use torque values 
and service products as in the exploded view. 
Clean threads before applying a threadlocker. Re- 
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


Z\ WARNING 


Torque wrench tightening 
must be strictly adhered to. 
locking tabs, elastic 


specifications 


Locking devices (e.g.: 
stop nuts, self-locking fasteners, cotter pins, 
etc.) must be replaced with new ones. 





Hoses or cables removed or disconnected must 
be installed and routed at the same place. 


CAUTION: Locking ties removed during a pro- 
cedure must be replaced and installed at the 
same location. 


PROCEDURES 
TIMING CHAIN 


Timing Chain Inspection 

Check timing chain on camshaft gear for exces- 
sive radial play. 

Check chain condition for wear and rollers condi- 
tion. 








RGEIOMOtCZ01A 1 





1. Timing chain 


If chain is excessively worn or damaged, replace 
it as a set (camshaft timing gear and timing chain). 
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Timing Chain Removal 

Remove: 

~ Engine oil (refer LUBRICATION SYSTEM sec- 
tion) 

- Engine from vehicle (refer to ENGINE 
REMOVALANSTALLATION section) 

-— Cylinder head (refer to CYLINDER HEAD sec- 
tion) 

~ PTO housing (refer to PTO HOUSING AND 
MAGNETO section) 

- Crankshaft (refer to CRANKSHAFT in this sec- 
tion) 

~ Timing chain. 


Timing Chain Installation 

The installation is essentially the reverse of the re- 
moval procedure but, pay attention to the follow- 
ing details. 

Ensure to perform proper valve timing. Lock 
crankshaft and camshaft at TDC (refer to CYL/N- 
DER HEAD section for the camshaft locking 
procedure), 


Install chain then, install chain tensioner. 


CAUTION: Improper valve timing will damage 
engine components. 


CHAIN TENSIONER 


Chain Tensioner Removal 


NOTE: Removal of the intake manifold allows eas- 
ier access to the chain tensioner, but is not neces- 
sary. Refer to /VTAKE MANIFOLD AND INTER- 
COOLER (215) section. 

Remove: 


~ Chain tensioner plug screw no. 18 with gasket 
ring no, 19 
— Chain tensioner no. 20. 
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RIbOSMotSoA, 


1. Plug screw 
2. Gasket ring 
3. Chain tensioner 


Chain Tensioner Inspection 


Check chain tensioner for excessive wear or 
cracks. Also check free movement of the chain 
tensioner piston. 


Chain Tensioner Installation 


The installation is essentially the reverse of the re- 
moval procedure but, pay attention to the follow- 
ing details. 


Torque chain tensioner plug screw to 18 Nem 
(159 Ibfein). 


PISTONS/CONNECTING RODS 


Pistons/Connecting Rods Removal 


Disassemble CYL/VDER BLOCKas per procedure 
in this section. 


NOTE: It is recommended to measure connecting 
rod big end axial play prior to remove connecting 
rod. Refer to /VSPECTION below. 


Remove connecting rod cap screws. 
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AAGOSMorOBA 





1, Connecting rod screws 


NOTE: Before removing the connecting rod caps, 
mark them to remember the right position when 
reassembling. 

Pull piston with connecting rod out of the cylin- 
ders. 

Remove one piston circlip no. 8 and discard it. 


paggearaneaeag gaat — 





rangracta 





1. Piston circlip 


NOTE: The removal of both piston circlips is not 
necessary to remove piston pin, 


Push piston pin no. 9 out of piston, 
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\ \ 
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1, Piston 
2, Piston pin 
3. Circlip 





Detach piston no. 10 from connecting rod no. 5. 


Connecting Rods Inspection 


Connecting Rod Big End Axial Play 


Using a feeler gauge, measure distance between 
butting face of connecting rod and crankshaft 
counterweight. If the distance exceeds specified 
tolerance, replace the worn part. 


A1GO3matr1 ZA 





7, Crankshaft 
2. Feeler gauge 





RGTOMote73A 








1. Bore gauge 
2. Connecting rod 


CONNECTING ROD SMALL END DIAMETER 
mm (in) 
23.01 - 23,02 
NEW (.9059 ~ .9063) 
SERVICE LIMIT 23.07 (.908) 


If the connecting rod small end diameter is out of 
specification, replace small end bearing sleeve. 


NOTE: For small end bearing sleeve replacement 
contact a machine shop. After installing a NEW 
small end bearing sleeve on the connecting rod, 
the inner diameter and the oil holes need to be 
machined to specification. 

Measure piston pins (refer to PISTON PINS IN- 
SPECTION further). Compare to inside diameter 
of connecting rod to obtain connecting rod small 
end radial play. 












CONNECTING ROD SIMALL END RADIAL 
PLAY mm (in) 


SERVICE LIMIT 





0,080 (.0035) | 





[ CONNECTING ROD BIG END AXIAL PLAY mm (in) 











0.150 - 0.302 
ee (006 - 012) 
SERVICE LIMIT 0.500 (.020) 





Connecting Rod Small End Radial Play 
Measure connecting rod small end. 
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Connecting Rod Big End Radial Play 


Measure inside diameter of connecting rod big 
end. Compare to crankshaft pin. 


To measure the connecting rod big end diameter, 
use the OLD screws no. 11. 


Install the OLD bearings no. 12 as they were 
mounted initially. 


Do the torque procedure as described below. 
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A. Connecting rod big end bearing 


CONNECTING ROD BIG END DIAMETER mm (in) 
SERVICE LIMIT 45.080 (1.774) 


CONNECTING ROD BIG END 
RADIAL PLAY mm {in} 
SERVICE LIMIT 0.09 {.0035) 


Use NEW bearings no. 12, when connecting rod 
big end diameter is out of specification. 





Piston Pins Inspection 


Using synthetic abrasive woven, clean piston pin 
from deposits. 


Inspect piston pin for scoring, cracking or other 
damages. 


Measure piston pin. See the following illustration 
for the proper measurement position. 





REIOMotri37A, 








A. Piston pin diameter in the area of the bushing 
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PISTON PIN DIAMETER mm (in) 














22.996 - 23.000 
ney (9053 - .9055) 
SERVICE LIMIT 22.890 (,904) 








Measure connecting rod small end diameter (refer 
to CONNECTING RODS INSPECTION above) to 
check connecting rod small end radial play. 


Pistons Inspection 

Inspect piston for scoring, cracking or other dam- 
ages. Replace piston and piston rings if neces- 
sary. 

Using a micrometer, measure piston at 18 mm 
(.709 in) perpendicularly (90°) to piston pin axis. 











RGVOMaIr136A 1 


1, Measuring perpendicularly (90°) to piston pin axis 
A. 18 mmr (.709 in} 


The measured dimension should be as described 
in the subsequent table. If not, replace piston. 





PISTON MEASUREMENT mm (in) 


99,951 - 99,969 
(3.935 - 3.936} 


99.90 (3.933) 





NEW NOMINAL | 











SERVICE LiMIT | 





Piston/Cylinder Wall Clearance 


Adjust and lock a micrometer to the piston dimen- 
sion. 


167 


www.SeaDooManuals.net 





Section 03 ENGINE 
Subsection 11 (CYLINDER BLOCK) 








NOTE: Make sure the cylinder bore gauge indica- 
tor is set exactly at the same position as with the 
micrometer, otherwise the reading will be false. 
Position the dial bore gauge 62 mm (2.44 in) above 
cylinder base, measuring perpendicularly (90°) to 
piston pin axis. 

Read the measurement on the cylinder bore 
gauge. The result is the exact piston/cylinder wall 
clearance. 





PISTON/CYLINDER CLEARANCE mm (in) 


FOOBOBA 














1, Micrometer set to the piston dimension NEW NOMINAL | (ane ; a 
NOTE: Make sure used piston is not worn. SERVICE LIMIT | 0,090 (.004) 

With the micrometer set to the dimension, adjust i 

a cylinder bore gauge to the micrometer dimen- If clearance exceeds specified tolerance, re-hone 
sion and set the indicator to 0 (zero). cylinder sleeve and replace piston by an oversize 


one, 


NOTE: it is not necessary to have all pistons re- 
placed with an oversize if they are not all out of 
specification. Mixed standard size and oversize 
piston are allowed. 


Pistons/Connecting Rods Assembly 

For installation, reverse the removal procedure. 
Pay attention to the following details. 

Apply engine oil on the piston pin. 

Insert piston pin into piston and connecting rod. 


Use the piston circlip installer (P/N 529 035 765) 
to assemble the piston circlip. 


FoOBOSA 





529 035 765 


7. Use the micrometer to set the cylinder bore gauge 
2, Dial bore gauge 








CAUTION: Secure piston pin with new piston 
circlips. 

NOTE: Take care that the hook of the piston circlip 
is positioned properly. 





FOOBOAA, 


TYPICAL 
1. Indicator set to 0 (zero) 
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A1503Mot2BA 


1. Sleeve with piston circlip inside 
2. Assembly jig from piston clip installer 


CORRECT POSITION OF THE PISTON CIRCLIP 


Pistons/Connecting Rods Installation 


Using a piston ring compressor such as 
the Snap-on piston ring compressor pliers 
(P/N RC980), slide piston into cylinder. 


R1SO3Motr29A, 





CAUTION: install piston with punched arrow 
toward exhaust side. 


$m1r2008-018 











R1503motr30A 





1, Arrow toward exhaust side 


Correctly install bearings and carefully clean split 
surface on both sides (cracked area). 





1. Half bearing of connecting rod big end 
2. Split surface of the connecting rod 
3. Protrusion of bearing in line with connecting rod groove 


Torque NEW connecting rod screws no. 11 as per 
following procedure: 


« Install screws and torque to 45 Nem (33 Ibfeft). 
Do not apply any threadlocker product. 


» Finish tightening the screws with an additional 
90° turn using an angle torque wrench. 


CAUTION: Failure to strictly follow this proce- 
dure may cause screw to loosen and lead to en- 
gine damage. Knowing that the screws have 
been stretched from the previous installation, 
it is very important to use new screws at as- 
sembly. 
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Riso3smotr31A, 





1. Angle torque wrench 


PISTON RINGS 


Piston Ring Removal 
Remove piston as described above. 
Remove rings. 


Piston Ring Inspection 


Ring/Piston Groove Clearance 


Using a feeler gauge measure each ring/piston 
groove clearance. If the clearance is too large, the 
piston and the piston rings should be replaced, 


RING/PISTON GROOVE CLEARANCE 
mm (in) 











0.025 - 0.070 

RECTANGULAR CagtiL, bocel 
0.015 - 0.060 

TAFERSEACE (0006 ~ 0024) 
0.020 - 0.055 


OIL SCRAPER RING | (0008 - 0021} 


SERVICE LIMIT 


ALL 0.15 {,.006) 
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1. Piston 
2, Filler gauge 


Ring End Gap 


RING END GAP mm (in) 


RECTANGULAR 
TAPER-FACE 


OIL SCRAPER RING 
SERVICE LIMIT 


0.35 - 0,50 
(014 » .020) 


easure position for ring end gap in the area of 8 
to 16 mm (.315 to .630 in) from top of cylinder. 
NOTE: In order to correctly position the ring in the 
cylinder, use piston as a pusher. 





Using a feeler gauge, check ring end gap. Replace 
ring if gap exceeds above described specified tol- 
erance. 


Piston Ring Installation 


For installation, reverse the removal procedure. 
Pay attention to the following details. 

Install the oil scraper ring first, then the taper-face 
ring with the word “TO” facing up, then the rect- 
angular ring with the word “T” facing up. 
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1. Rectangular ring 
2, Taper-face ring 
3, Oil scraper ring 


CAUTION: Ensure that top and second rings are 
not interchanged, 


NOTE: Use a ring expander to prevent breakage 
during installation. The oil ring must be installed 
by hand. 


Check that rings rotate smoothly after installation. 


Space the piston ring end gaps 120° apart and do 
not align the gaps with the piston pin bore or the 
thrust side axis. 





A31C200, 





1. DO NOT align ring gap with piston trust side axis 
2. DO NOT align ring gap with piston pin bore axis 
A, 120° 


CRANKSHAFT 


Crankshaft Locking Procedure 


Remove: 


Intake manifold (refer to /V7AKE MANIFOLD 
AND INTERCOOLER (2185) section) 


Engine cover 
Spark plugs 
Crankshaft access plug screw. 


j 
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RrBo3motro4a 








TYPICAL 
1. Crankshaft access plug screw 
2. Gasket ring 


Put a screwdriver or similar tool into the spark plug 
hole of cylinder no. 3 and feel when the piston 
reaches TDC. 











1, Screwdriver 


In this position, the crankshaft can be locked by us- 
ing the crankshaft locking tool (P/N 529 035 821). 








529035821 











When finished, reinstall all removed parts. 


Crankshaft Removal 


Drain engine oil (refer to LUBRICATION SYSTEM 
section). 


Remove engine from vehicle (refer to ENG/NE 
REMOVAL/ANSTALLATION section). 
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Remove cylinder head (refer to CYLINDER HEAD 
section). 


Remove PTO housing (refer to PTO HOUSING 
AND MAGNETO section). 


Remove starter gear (refer to PTO HOUSING AND 
MAGNETO section). 


Remove starter drive. 


Remove oil suction pump (refer to LUBRICATION 
SYSTEM section). 


Remove engine mounting brackets. 


Remove oil reservoir plug screws no. 1 with 
O-ring no. 2. 





RISO3motrOBA 





1. Connecting rod screws 


NOTE: Before removing the connecting rod caps, 
mark them to remember the right position when 
reassembling. It is recommended to measure 
connecting rod big end axial play prior to remove 
connecting rod. Refer to P/STONS/CONNECTING 
RODS in this section for the procedure. 


RrBo3motrosA, 


ENGINE UPSIDE DOWN 
i. Oil reservoir plug screw with O-ring 





Remove cylinder block screws no. 3 and no, 7, 


A1603motr07A 





1. Mark on connecting rod 


Remove thrust washers no. 4. 








BOTTOM VIEW OF ENGINE 
1. Screws 


Remove cylinder block lower haif. 
Remove connecting rod screws. 1 








R1s0amotr09A 








1. Thrust washer 
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ALOR TAI CAOAOCW SSAA ee RSE ino ern RNS 


Remove crankshaft no, 5. 





R1so3motr10A, 





1, Crankshaft 


Crankshaft Inspection 


Replace crankshaft if the gears are worn or other- 
wise damaged. 


R1BO3moIr 1A, 


1, Balancer gear 
2. Crankshaft timing gear 


Crankshaft Radial Play 


Measure all crankshaft journals. Compare to in- 
side diameter of crankshaft bearings (elsewhere 
in this section). 
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RiSO3motri3A 








1. Micrometer 
2. Crankshaft area for bearing 





CRANKSHAFT JOURNAL DIAMETER mm (in) 


49,991 - 50.01 
(1.9681 - 1.9689) 


49.95 (1,9665) 


CRANKSHAFT JOURNAL RADIAL 
CLEARANCE mm (in) 


SERVICE LIMIT 0.07 (.0028) 
Crankshaft Pin 


easure all crankshaft pin diameters. Compare to 
inside diameter of connecting rod bearings (else- 
where in this section), 

















NEW 





SERVICE LIMIT 


















Risosmotr 14a, 





1. Micrometer 
2. Crankshatt pin area for bearing 





CRANKSHAFT PIN DIAMETER mm (in) 
| 45.032 - 45.048 





ae (1.7729 - 1.7735) 


45.029 (1.7728) 








SERVICE LIMIT | 





173 


www.SeaDooManuals.net 





Section 03 ENGINE 
Subsection 11 (CYLINDER BLOCK) 





CRANKSHAFT PIN RADIAL CLEARANCE mm (in) 


SERVICE LIMIT 0.09 (.0035) 





Crankshaft Axial Clearance 


When assembling the cylinder-block, measure the 
crankshaft axial clearance. 


RisdamotraiA 
1, Dial gauge 
2. Crankshaft 


CRANKSHAFT AXIAL CLEARANCE mm (in) 


SERVICE LIMIT 


Crankshaft Installation 


For installation, reverse the removal procedure. 
Pay attention to following details. 


NOTE: Before installing the crankshaft, make 
sure that the timing chain is on the crankshaft and 
the chain guide has been installed first. Those 
parts cannot be installed when the crankshaft is 
in place, 

CAUTION: Crankshaft and balancer shaft 
marks have to be aligned. 


(003 + .009) 
0.35 (.014) 
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1. Mark on balancer shaft 
2, Mark on crankshaft 


For correct installation of the connecting rods, re- 
fer to PISTON/CONNECTING RODin this section, 


CAUTION: It is absolutely necessary to follow 
this procedure. Otherwise severe engine dam- 
age can occur. 


Insert thrust washers no. 4 as soon as crankshaft 
is in place as per following illustration, 


CAUTION: Never forget thrust washers on cen- 
ter of crankshaft to control axial adjustment. 


R1so3motrO9A 





THRUST WASHER INSERT DIRECTION 
7. Thrust washer 


CAUTION: Thrust washers have to be flush 
with the cylinder block sealing surface. 
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RiSOImoI 6A 





1. Thrust washer 
2. Sealing surface 


Install cylinder block lower half. Refer to CYL/N- 
DER BLOCK in this section. 


Install the crankshaft cover before mounting the 
engine bracket. Apply engine oil on O-ring and 
press cover in. Crankshaft cover has to be flush 
with cylinder block surface. 








1, O-ring 
2. Crankshaft cover 


install the crankshaft locking tool (P/N 529 035 
821) right away to position crankshaft at TDC be- 
fore installing the camshaft and the rocker arms 
(refer to CYLINDER HEAD section). 








829038821 
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R18O3rrotr 18A, 


1. Crankshaft locking tool 


BALANCER SHAFT 


Balancer Shaft Removal 


Drain engine oil (refer to LUBRICATION SYSTEM 
section). 


Remove engine from vehicle (refer to ENG/NE 
REMOVALANSTALLATION section). 


Remove cylinder head (refer to CYL/NDER HEAD 
section). 

Remove PTO housing (refer to PTO HOUSING 
AND MAGNETO section). 


Remove starter gear (refer to PTO HOUSING AND 
MAGNETO section). 


Remove starter drive. 


Remove oil suction pump {refer to LUBRICATION 
SYSTEM section). 


Remove engine mounting brackets. 


Remove oil reservoir plug screws no. 1 with 
O-ring no, 2. 





RIBOSMO"O5A, 





ENGINE UPSIDE DOWN 
1. Oil reservoir plug screw with O-ring 





Remove cylinder block screws no. 3. 
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AISO3Motr103A, 
1. Serews 


Remove cylinder block lower half. 
Remove thrust washers no. 6. 





R1S03mots20A 


7, Thrust washer 
Remove balancer shaft. 


Balancer Shaft Inspection 
Check balancer shaft and replace if damaged. 


If the gear on the balancer shaft is damaged, re- 
place balancer shaft. 


Check gear on the crankshaft at the same time and 
replace crankshaft if necessary (refer to CRANK- 
SHAFT above). 


Balancer Shaft Bearing Seat Play 


Measure all balancer shaft bearing seats. Com- 
pare to inside diameter of balancer shaft bearings 
(elsewhere in this section). 
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RIBOIMoteIBA 





1. Micrometer 
2. Balancer shaft area for bearing 











BALANCER SHAFT SEAT DIAMETER mm (in) 


(1.2592 ~ 1.2598) 


SERVICE LIMIT 31,960 (1.2583) 


BALANCER SHAFT SEAT RADIAL 
CLEARANCE mm (in) 
SERVICE LIMIT 0.07 (,0028) 


Balancer Shaft Axial Clearance 


When assembling the cylinder-block, measure the 
balance shaft axial play. 















A 1803motrd2A, 





1. Dial gauge 
2. Balancer shatt 





BALANCER SHAFT AXIAL CLEARANCE mm (in) 











0.02 - 0.25 
NEW (001 - 010} 
SERVICE LIMIT | 0.35 (.014) 
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Balancer Shaft Installation 


For installation, reverse the removal procedure. 
Pay attention to following detail. 


CAUTION: Balancer shaft and crankshaft marks 
have to be aligned. 








22h 








1. Thrust washer 
2, Sealing surface 


nstall cylinder block lower half. Refer to CYL/N- 
DER BLOCK in this section. 


i i i nstall the crankshaft cover before mounting the 
1. ‘MarkeoA Balancer shatt engine bracket. Apply engine oil on O-ring and 
2. Mark on crankshaft press cover in. Crankshaft cover has to be flush 


with cylinder block surface. 
CAUTION: Never forget thrust washers no. 6 2 
on PTO side to control axial adjustment on bal- 
ancer. 
Insert thrust washers as soon as balancer shaft is 
in place as per following illustration, 











RIGOSMotIBA 








7, O-ring 
2. Crankshaft cover 


nstall the crankshaft locking tool (P/N 529 035 
821) right away to position crankshaft at TDC be- 
THRUST WASHER INSERT DIRECTION ore installing the camshaft and the rocker arms 
Tet ust wasier (refer to CYLINDER HEAD section). 


CAUTION: Thrust washers have to be flush 
with the cylinder block sealing surface. 


R1803m0Nz0B 

















829038821 
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R1603motr 8A, 


1. Crankshaft locking tool 


CYLINDER BLOCK 


Cylinder Block Disassembly 


Remove: 

- oe oil (refer to LUBRICATION SYSTEM sec- 
tion 

- Engine from vehicle (refer to ENGINE 
REMOVALINSTALLATION section) 

- a head (refer to CYLINDER HEAD sec- 
tion 

- PTO housing (refer to PTO HOUSING AND 
MAGNETO section) 

-— Starter gear (refer to PTO HOUSING AND MAG- 
NETO section) 

~ Starter drive 

— Oil suction pump (refer to LUBRICATION SYS- 
TEM section) 

— Balancer shaft (refer to BALANCER SHAFT 
elsewhere in this section) 

—- Crankshaft (refer to CRANKSHAFT elsewhere 
in this section) 

— Piston with connecting rod (refer to PISTONS/ 
CONNECTING RODS elsewhere in this sec- 
tion). 


Bearings 


When bearings need to be removed from the 
cylinder block, mark them to identify the correct 
position at installation. See the following illustra- 
tion for an example: 
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R1S03motr37A 





1. Mark on balancer shaft bearings 
2, Mark on crankshaft bearings 


Starter Drive Bearing 


Check bearing no. 21 of starter drive assembly 
no. 22 in cylinder block and replace it if damaged. 


R159amotrA0A, 





TYPICAL 
1. Bearing of starter drive assembly 


Starter drive bearing can be easily removed from 
crankcase lower half using the a small slide ham- 
mer such as the Snap-on small slide hammer 
(P/N CJ93B). 


EE 


FOIOZA 











Close puller claws so that they can be inserted 
in end bearing. Holding claws, turn puller shaft 
clockwise so that claws open and become firmly 
tight against bearing, 
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Slide puller hammer outwards and tap puller end. 
Retighten claws as necessary to always maintain 
them tight against bearing. Continue this way un- 
til bearing completely comes out. 


Cylinder Block Inspection 


Cylinder 


Check cylinder for cracks, scoring and wear ridges 
on the top and bottom of the cylinder. If so, re- 
place cylinder. 


Cylinder Taper 


easure cylinder bore and if it is out of specifica- 
ions, re-hone cylinder sleeve and replace piston 
with first oversize, 


NOTE: It is not necessary to have all cylinders 
re-honed if they are not all out of specification. 
Mixed standard size and oversize cylinders are al- 
owed, 


easure cylinder bore at 3 recommended posi- 
tions. See the following illustration, 








First measuring diameter 
Second measuring diameter 
Thitd measuring diameter 

» 60 mm (2,362 in} 

» 710 mm (4.337 in) 


CYLINDER TAPER IN DIAMETER mm (in) 
NEW MAXIMUM 0.038 {.001) 


SERVICE LIMIT 0,090 (.004) 


BEWN> 














Distance between measurements should not ex- 
ceed the service limit mentioned above. 


Cylinder Out of Round 


Measure cylinder diameter in piston axis direction 
from top of cylinder. Take an other measurement 
90° from first one and compare. 


NOTE: Take the same measuring points as de- 
scribed in CYLINDER TAPER above. 
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R1603motr25A, 





A, Perpendicular to crankshaft axis 
8. Parallel to crankshaft axis 





CYLINDER OUT OF ROUND mm (in) 


SERVICE LIMIT 0.015 (.0006) 


Bearings 


To measure the wear of the crankshaft bearings 
no. 13 and no. 14 and balancer shaft bearings 
no. 15, both cylinder block halves with OLD bear- 
ings have to be screwed together as per tighten- 
ing procedure described below. 


Measure the inside diameter of the bearings with 
a bore gauge. 








RA503motr33A, 





ENGINE UPSIDE DOWN 
1. Bore gauge 





CRANKSHAFT BEARING INSIDE DIAMETER 
mm (in) 





SERVICE LIMIT 50.1 (1.9724) 
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To install starter drive bearing no. 21 of starter 
drive assembly, use the pusher (P/N 420 876 502) 
and the handle (P/N 420 877 650). 





420876602 











AIGOImotr34A, 1 





ENGINE UPSIDE DOWN 
1. Bore gauge 














BALANCER SHAFT BEARING INSIDE DIAMETER 
mm (in) 











420877660 


Use NEW bearings when diameters are out of 
Replace bearings if they are out of specifications. specification, 


Oil Spray Nozzles If OLD bearings can be used again, make sure they 


Remove oil spray nozzle no. 16 and Banjo screw alee Tie SeMe poellen ae they WeTE Dat ONs, ; 
no, 17 from cylinder block. Correctly install bearings. Top crankshaft bearing 
halves have a bore which has to be placed in the 
upper cylinder block. 


SERVICE LIMIT 32,11 (1.2642) 














RisD3MoNsBA 





RisoImotrasA 





1, Banjo screw 


2. Oil spray nozzle 1. Cylinder block upper half 
2. Oil bore in cylinder block 


Check if ball inside moves freely in the Banjo 3. Oil bore in bearing 
screw. Clean oil spray nozzle and Banjo screw 
from dirt and debris. 





Bearings have to be flush with the cylinder block 
split surface and their protrusions have to fit in the 


Cylinder Block Assembly notched areas in the cylinder block seat. 


For assembly, reverse the disassembly procedure. 
Pay attention to the following details. 


Torque Banjo screw to 18 Nem (159 Ibfein). 
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RIGOBMotr36A 





1. Bearing protrusion in cylinder block notch 


Apply engine oil on all bearings, in the bottom area 
of the cylinder bore and also on the band of the 
piston ring compressor tool. 


For proper installation of pistons, refer to 
PISTONS/CONNECTING RODS in this section. 


NOTE: Before installing the crankshaft, make sure 
that the timing chain is on the crankshaft and the 
chain guide has been installed first. Those parts 
cannot be installed after as the crankshaft is in 
place. 


Clean oil passages and make sure they are not 
clogged. 


Clean all metal components in a solvent. 


Cylinder block mating surfaces are best cleaned 
using a combination of the Loctite chisel (gasket 
remover) (P/N 413 708 500) and a brass brush. 
Brush a first pass in one direction then make the 
final brushing perpendicularly (90°) to the first pass 
(cross hatch). 


CAUTION: Do not wipe with rags. Use a new 
clean hand towel only. 

IMPORTANT: When beginning the application of 
the crankcase sealant, the assembly and the first 
torquing should be done within 10 minutes. It is 
suggested to have all you need on hand to save 
time. 

NOTE: It is recommended to apply this specific 
sealant as described here to get an uniform appli- 
cation without lumps. [f you do not use the roller 
method, you may use your finger to uniformly dis- 
tribute this sealant. 

Apply Loctite 5910 (P/N 293 800 081) on mating 
surfaces. 


sm12008-018 


CAUTION: Do not use other products to seal 
crankcase. Do not use an activator with the 
Loctite 5910. Using other products or non sil- 
icone-based sealant over a previously sealed 
crankcase with Loctite 5910 will lead to poor 
adhesion and possibly a leaking crankcase. 


NOTE: Refer to the product label for the sealant 
curing time. Respect the manufacturer's recom- 
mendations prior to start engine. 


Use a plexiglass plate and apply some sealant on 
it. Use a soft rubber roller (50 - 75 mm (2 - 3 in) 
(available in arts products suppliers for printmak- 
ing) and roll the sealant to get a thin uniform coa 
on the plate (spread as necessary). When ready, 
apply the sealant on crankcase mating surfaces. 


| 








FIZRIIA 





Do not apply in excess as it will spread out inside 
crankcase. 

Tighten cylinder block screws as per following pro- 
cedure: 

Apply Loctite 243 (blue) (P/N 293 800 060) on 
screw threads. 

Torque cylinder block screws no, 3 to 40 Nem 
(30 Ibfeft) following sequence 1 to 8 and then to 
55 Nem (41 Ibfeft) (repeat sequence). 

Torque cylinder block screws no. 7 to 22 Nem 
(17 Ibfeft) following sequence 9 to 23. 
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Ti [12 

















[_prsoamate 






























































23 (7 Tig} [20] 
fr60amot058 | 1. Crankshaft locking tool 
NOTE: Before continuing the assembly process, nstall cylinder head, PTO housing and the other 
the axial clearance of balancer shaft and crank- parts in accordance with the proper assembly pro- 
shaft has to be checked. Refer to CRANKSHAFT cedures. 


and BALANCER SHAFTin this section for the pro- 
cedure. 


Install the crankshaft cover before mounting the 
engine bracket. Apply engine oil on O-ring and 
press cover in, Crankshaft cover has to be flush 
with cylinder block surface. 








Rrso3mowi9A 





1. O-ring 
2. Crankshaft cover 


nstall the crankshaft locking tool (P/N 529 035 
821) right away to position crankshaft at TDC be- 
fore installing the camshaft and the rocker arms 
(refer to CYLINDER HEAD section). 











52GO35R24 
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OVERVIEW 
ENGINE MANAGEMENT SYSTEM 


ROTAX 1503 4-TEC 


FRONT 
Cyl. Cyl.2 Cyl.3 





Engine Control Module 
Multi-Purpose Electronic Module 
Knock Sensor 

Crankshaft Position Sensor 

Oil Pressure Sensor 

Coolant Temperature Sensor 
Camshaft Position Sensor 
Exhaust Gas Temperature Sensor 
Manifold Air Pressure Sensor 
Manifold Air Temperature Sensor 
Tip-Over Protection System 
Connector for Engine Wiring Harness 
Connector for MPEM Connection 














ioe «GS. 
BYPASS VALVE 














IGNITION COIL 











BATTERY ENGINE POWER SUPPLY 





ml FUSE BOX 








REGULATOR/ 
RECTIFIER 














6m12007-019:001_aen 
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ECM Inputs and Outputs 





[ 1503 4-TEC CONTROL SYSTEM 


INPUTS OUTPUTS 


Throttle position (TPS) -——» 


Crankshaft position (CPS) > 


Camshaft position (CAPS) }-——>| _ -—| Ignition coil (3) 

































































| Gaclankiamaaiumicren ENGINE CONTROL | a5) Fuel injector | 
Coolant temperature (CTS) >| MODULE (ECM) |p| uel injector 
Manifold air pressure (MAPS) |» ~ | [Idle bypass valve | 
Manifold air temperature (MATS) |» >| Srmgae| 











Exhaust gas temperature (EGTS) }-—~»| 


Oil pressure (OPS) aed 








Knock sensor (KS) [> 





[ Battery voltage (BV) > 





Digitally Encoded 


Security System (DESS) ” 





[ Start/Stop switch }-—~> 


Tip-over protection system (TOPS) -——»! 


891¢2006-018'102,,20n 
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Section 04 ENGINE MANAGEMENT SYSTEM 


Subsection 01 (OVERVIEW) 


nena RnR REA CC, 


SYSTEM DESCRIPTION 


There are 4 main systems in interaction with the 
engine management system: 


1. Electronic fuel injection 
2. DESS system 

3. Ignition system 

4, Starting system 


CONTROLLER AREA NETWORK 
(CAN) 


A communication link (CAN lines) is used to 
communicate between the ECM and the informa- 
tion center. CAN lines consist of a pair of wires 
(WHITE/RED and WHITE/BLACK). 


For communication link troubleshooting, refer to 
GAUGE/FUSES in ELECTRICAL SYSTEM section. 


The communication link is also used to communi- 
ate with the B.U.D.S. software. Refer to COM- 
MUNICATION TOOLS/B.U.D.S. SOFTWARE. 


oO 





ENGINE CONTROL MODULE 
(ECM) 





Ye 





R1GOIMONIIBA 


1, ECM 





The ECM controls the electrical system and the 
engine management functions, by processing the 















- information given by various sensors. 
DES | Disghosil ronment The ECM is mounted on the intake manifold. It 





Engine control modull : : 
ec oe —— controls all engine management functions, by pro- 
IC Information center cessing the information given by various sensors. 


WH/BK | White/Black 
WH/RE | White/Red 
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TYPICAL 
1. ECM on intake manifold 








92008-019-001 aen 





Engine RPM Limiter 


The ECM will limit the maximum engine speed. 
The ECM monitors engine RPM through the CPS 
and it changes the fuel injection and ignition as 
necessary. 


Drowned Mode 


If engine is fue!-flooded and does not start, this 
special mode can be activated to prevent fuel in- 
jection and ignition while cranking. 
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NOTE: This mode can also be used if engine is 
water-flooded, 


Proceed as follows to activate it. 


With safety lanyard on its post while engine is 
stopped, press and HOLD throttle lever. 


Press the start/stop button, The mode is now on. 


Releasing throttle lever will bring back to its nor- 
mal mode. 


If engine does not start, it may be necessary to 
remove spark plugs and crank engine with rags 
over spark plug holes. Refer to /GN/TION SYS- 
TEM subsection. 


Monitoring System 


The ECM monitors the electronic components of 
the fuel injection system and also parts of the elec- 
trical system. 


For more information, refer to MON/TORING 
SYSTEM/FAULT CODES. 


Limp Home Mode 


The ECM may automatically uses default param- 
eters for the engine management to ensure the 
adequate operation of the watercraft if a compo- 
nent of the fuel injection system is not operating 
properly. 

The following components failure will trigger a 
limp home mode: CTS, EGTS and OPS. 


These performance-reduced modes allow the rid- 
er to go back home which would not be otherwise 
possible without this advanced system. Refer to 
the MONITORING SYSTEM/FAULT CODES. 


Diagnostic Mode 


The ECM features a self-diagnostic mode when 
safety lanyard is installed on DESS post. Howev- 
er, some components need the engine to be run- 
ning so that they can be monitored. Some prob- 
lems will turn on a warning lamp or will set the 
engine in limp home mode. Refer to WON/TOR- 
ING SYSTEM/FAULT CODES section for more in- 
formation. 


POWER DISTRIBUTION 


Most of the electrical system is managed by the 
ECM, 
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BAT 
Vv 
Fuse F16 aol t 
- Vv 
‘ DESS 
Main relay e | ECM }- post 
Vv 
Main fuse box 
Vv 
ECM and 
components/accessories 
Power comes from battery and goes through a 
main relay to then be distributed to all components 
and accessories by the main fuse box. 
The main relay isolates the battery from the elec- 


trical system to prevent battery drain. When safe- 
ty lanyard is installed on DESS post, the ECM ac- 
tivates the relay that in turn, supplies current to 
the fuse box, When safety lanyard is removed, al 
power is cut-off. 


i 
: 











1. Main relay (inside relay fuse box) 
2, Main fuse box 


A diode is used to protect the ECM against reverse 


connection of the battery. The diode is located 
besides the main relay. 
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Components and accessories are protected by 
fuses located in the fuse boxes. Fuse ratings is 
identified on fuse box cover. Refer to GAUGE 
AND FUSES. 

IMPORTANT: When safety lanyard is installed, 
components are continuously powered from the 
fuse box. The ECM switches the ground to com- 
plete the electrical circuits it controls. Take this 
into account when troubleshooting the electrical 
system. 
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COMMUNICATION TOOLS/B.U.D.S. 


SOFTWARE 


SERVICE TOOLS 


Description 
Optional extension cable 
Communication kit....... 





DESS post interface 
Diagnostic cable 
Optional extension cable 


COMMUNICATION TOOLS 


Two different Multi-Purpose Interface can be used 
with B.U.D.S. software: MPI and MPI-2. Refer to 
the following for proper connections. 


MPI 


SS Le. CCC 
PART REQUIRED 


PC computer 


B.U.D.S, software 
Use latest version available on BOSSWeb 


Communication kit (P/N 529 035 981) 


_| 









iepeenal extension cable (P/N 529 035 703) 








L 


MPI Supply 


The MPI can use the vehicle power for its supply. 
Four AA batteries or an AC/DC power supply can 
also be used. Make sure to respect MPI specifi- 
cation if a power supply is used. 
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Part Number 
529 035 703 .... 
.. 629 035 981 . 
. 629036018 . 
529 036 019 
710 000 851 
Not sold by 
BRP 





Connections with Vehicle 
Z\ WARNING 


If the computer you are using is connected to 
the power outlet, there is a potential risk of 
electrocution when working in contact with 
water. Be careful not to touch water while 
working with the computer. 











Remove seat. 


Pull out the 6-pin connector from the protective 
cap. 






Connect the 6-pin adapter to the vehicle connec- 
tor. 
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ved 2006.001-103 





Use B.U.D.S. software as described further in 
B.U.D.S. SOFTWARE. 





seerermercnned 


Connect the diagnostic cable to the 6-pin adapter. 











oo 
ydd2006-00 1-105 





Connect the other diagnostic cable connector to 
Pl connector, 


Connect serial cable to MPI connector. 


AVE remaNTY ETA: 


‘a ce WA A EM hl INE 
BERD ODL MLD EH, 


BDAY RAG \ 
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Connect remaining serial cable connector to the 
serial port of a PC (personal computer). 
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MPI-2 
OPERATION 
— ENTERING CUSTOMER 
INFORMATION 
PART REQUIRED ~ SETTING IGNITION TIMING/ 
~ PROGRAMMING KEY(S) CLOSED TPS 
~ READING FAULT CODES 
- ACTIVATION OF COMPONENTS 
(IGNITION COIL, FUEL PUMP ETC.) 
PC computer Xx Xx 
B.U.D.S. software 
Use latest version available on Xx Xx 
BOSSWeb 
MPI-2 
(P/N 529 036 018) 








Optional extension cable 


NOTE: Can be purchased from a 
PC dealer. 

IMPORTANT: Do not exceed 
7.6 m (25 ft). 





Diagnostic cable 
(P/N 710 000 851) 
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OPERATION 





- ENTERING CUSTOMER 
INFORMATION 

~ SETTING IGNITION TIMING/ 
CLOSED TPS 

~ READING FAULT CODES 

— ACTIVATION OF COMPONENTS 

(IGNITION COIL, FUEL PUMP ETC.) 







PART REQUIRED 
~ PROGRAMMING KEY(S) 


DESS post interface 


(P/N 529 036 019) 


















MPI-2 Power Supply NOTE: To program key(s), install DESS post inter- 
The MPI uses the PC computer USB port for its face between vehicle 6-pin connector and MPI-2. 





You can leave post interface connected for all op- 
erations you do with B.U.D.S. Post interface must 
Connections with Vehicle be connected before starting B.U.D.S. 


Z\ WARNING 


power supply. 


If the computer you are using is connected to 
the power outlet, there is a potential risk of 


electrocution when working in contact with 
water. Be careful not to touch water while 
working with the computer. 





Remove seat. 


Pull out the 6-pin connector from the protective 
cap. 





Connect diagnostic cable to vehicle connector. 
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wid2006-001-159 





Connect remaining MPI-2 connector to the USB 
port of a PC (personal computer). 











nym2005-079-200 





Use B.U.D.S. software as described further in 
BUDS. SOFTWARE. 
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Connection Troubleshooting 


MPI-2 Status Lights 


The MPI-2 includes 2 status lights to show the 
connection conditions: USB and CAN. Both lights 
must be GREEN so that MPI-2 works properly. 
Otherwise, refer to the following charts. 





vid2006.001-51_0 


Prerequisite for USB communication: 
- PC Computer turned on. 
- MPI-2 connected to PC computer. 

















USB LIGHT 


STATUS WHAT TO DO 


- Check USB connection between 
MPI-2 and PC computer. 


~ Check USB operation on PC computer 
(hardware or Windows drivers). 


Connections are GOOD. Communication 
can take place on USB side. 


Prerequisite for CAN communication: 


~ MPI-2 connected to diagnostic connector of ve- 
hicle. 


- DESS key installed on DESS post of vehicle. 
~ B,U.D.S. started and logged. 










Light is 
OFF 





Light is 
GREEN 














| CAN LIGHT 
| STATUS MEANING 
~ Check connection between MPI-2 
Light is and diagnostic connector of vehicle. 


OFF - Check connection of DESS post 
interface (if used) with MPI-2 and 
diagnostic connector of vehicle. 











Ben. e Check CAN wires/connectors on vehicle. 
Light is | Connections are GOOD. Communication 
GREEN can take place on CAN side. 
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DESS Post Interface Status Light 








seni 2008:020-006, | 


1. Status light 





| DESS POST INTERFACE LIGHT 
| STATUS WHAT TO DO 
















Light is | 7 Check connection between MPI-2 
~ and diagnostic connector of vehicle. 


OFF ewes 
~ Install new batteries in interface. 


Light is | Connections are GOOD. Communication 
RED can take place. 


B.U.D.S. SOFTWARE 


B.U.D.S, (Bombardier Utility and Diagnostic Soft- 
ware) is designed to program key({s), to allow elec- 
trical component inspection, to diagnose and mon- 
itor components and to carry out settings such as 
the closed throttle and idle actuator. 

For more information pertaining to the use of the 
B.U.D.S. software, use its help which contains de- 
tailed information on its functions. 


Ensure to use the latest B.U.D.S. version available 
on BossWeb. 


IMPORTANT: Ensure all connections have been 
made before starting B.U.D.S. to allow proper 
operation. 

Connect key to vehicle DESS post to activate the 
communication. 


Start B.U.D.S. and logon. 
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If No vehicle detected... message is displayed in 
B.U.D.S.: 








812008-620-002 
- Ensure both USB and CAN lights of MPI-2 are 
GREEN. 


~ Check MPI-2. protocol. 
Kw2000. 


It must be set to 





Module Tools 
Information 


Test Key 





Ensure the status bar shows the Kw2000 and the 
number 2 to its right. 


F1BHOXA 





CONNECTION SUCCESSFUL 


umber 2 means that 2 “ECUs” are connected 
(Information center and ECM), 


fa “1” is shown, either the ECM or the informa- 
jon center is not communicating with the MPI. 


fan “X" is shown, the communication has been 
ost. Refer to CONNECTION TROUBLESHOOT 
/NG then restart B.U.D.S. 








mn12008-020-001 


Read ECM by clicking the Read Data button. 
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f all buttons are greyed out in Keys tab in B.U.D.S. 














1. All buttons greyed out 


~ The batteries in the DESS post interface are leak 
or are not installed. Install new batteries. 

~ The DESS post interface was connected after 
B.U.D.S. has been started. 

— In all cases, exit B.U.D.S., ensure the DESS 
post interface is properly connected then 
restart B.U.D.S. 


f an update icon is present in B.U.D.S. status bar, 
refer to ECM OR INFORMATION CENTER UP- 
DATE 
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Changes in ECM 


When finished, save new data in ECM by clicking 
he Write Data button. 
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Anytime a change is brought in ECM through 
B.U.D.S., there will be an ECM Tracking box that 
will say “Remove key from the vehicle...” 





post and walt vould this 
nsorting the key aqain, 





‘snv2008-020-004 





When this occurs, remove the DESS key from 
its post and wait until the message disappears 
it lasts approximately 15 seconds after key re- 
moval). 


Disconnect MPI connections and reconnect vehi- 
cle harness in protective cap, 








CAUTION: Failure to secure the 6-pin connector 
in its protective cap would allow corrosion and 
damage to the terminals. 


NOTE: There is a 120 2 resistor in protective cap 
to minimize the possibility of communication error. 
ECM or Information Center Update 


Whenever B.U.D.S. is started, check if there is an 
update icon. 
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The icon indicates that a file is available in B.U.D.S. 
to update the ECM and/or the information center. 


Use the Module menu and choose ECM. 


«If the Update option is greyed out, no update 
file is available. 


« If the Update option is black, an update file is 
available. Select the update option and load the 
proper file. 


Information 


nie 2008-019.01 ta 





1. Greyed out: No update to perform 
Black: Update file available 


MPORTANT: For the Cluster, the Update option 
will always be black misleading you to believe 
here is an update. Do not update the cluster un- 
ess you replaced the information center or if a bul- 
etin has been published requesting to do so. 








Tools 


ECM ok 










Information 


yens2008-019-012 
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MONITORING SYSTEM/FAULT CODES 


MONITORING SYSTEM 


The EMS features a monitoring system that self- 
diagnose its electronic components (control mod- 
ules, sensors and actuators) to ascertain they are 
not faulty or defective. This mode comes active 
when safety lanyard is on DESS post. 


NOTE: Some components need the engine to be 
running so that they can be monitored (fuel injec- 
tors for example). 


When a malfunction is currently detected, the 

ECM: 

~ Sets an active fault code. 

- Adapts the proper protection strategy according 
to the failure. 

~ Sends out warning signals to the information 
center/beeper to inform the rider of a particular 
condition. 


When a minor fault occurs: 


+ A message/beeper will warn the rider and the 
check engine light will turn on. Warning signal(s) 
will disappear automatically when the condition 
does not exist anymore. Releasing throttle and 
letting the engine returning at idle soeed may 
allow normal operation to come back. If it does 
not work, try removing and reinstalling the DESS 
key on its post. 


When an important fault occurs: 


» SENSOR or another message will be displayed 
in the information center and the check engine 
light will turn on. It may be necessary to depress 
the throttle quite slowly to allow engine RPM to 
increase and operate the watercraft. 


In the following situations, engine RPM will be 
limited. 


MAX ALLOWED 


High engine temperature 
(from 110°C (230°F)) 


High exhaust ternperature 
(from 115°C (239°F)) 


Low oil pressure 
{below 180 - 220 kPa 
(26 - 32 PSI} 


The following components or functions are moni- 
tored. 


srnr2008-021 

















| COMPONENT 


EMS (TPS, CPS, CAPS, MAPS, MATS, CTS, OPS, 
IACV, EGTS, knock sensor, ignition coils and fuel 
injectors) 








Battery voltage 
Engine RPM 
CAN 

ECM 

DESS system 























Starter solenoid 


Fuel pump and level sensor 





Lake and exterior temperature sensors 


Beeper, compass, VTS and switches, bilge pump 
and depth sounder 
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Beeper Signals 


When one of the below conditions occurs, the monitoring system emits the following beep signals. 






















every 3 second 
interval. 

2 seconds beep 
every 15 minutes 
Interval, 










CODED SIGNALS POSSIBLE CAUSE REMEDY 
bac 
2 short beeps ~ Confirms key signal operation. ~ Engine can be started, 
(while installing DESS Rent (se ized by the ECM 
key on post). ~ Key is recognized by the E : 
~ Good contact between key and DESS 
post. 
1 ng bea ‘ - Bad DESS system connection. ~ Reinstall key correctly over post. 
e ae ling key |. Wrong key. ~ Use a key that has been programmed for 
, the watercraft. If it does not work, check 
key with B.U.D.S. Replace key if defective. 
- Defective key. ~ Use another programmed key. 
~ Dried salt water or dirt in key. ~ Clean key to remove salt water. 
~ Defective DESS post. - Refer to DESS section. 
- |mproper operation of ECM or - Refer to ELECTRONIC FUEL INJECTION 
defective wiring harness. section. 
4 very short beeps |~ DESS key has been installed on — To prevent battery discharge, remove the 
will sound every its post without starting engine key from its post. 
5 minutes for 2cycles.} within 10 seconds or left connected 
Then, 4 very short 10 seconds after engine was stopped. 
beeps will sound 











VTS, compass, bilge pump, lake 
temperature sensor, exterior 
temperature sensor or circuit 
malfunction, 


Watercraft is upside down or TOPS 


Refer to GAUGE/FUSES. 





Turn watercraft upright. If it does not 


switch or circuit malfunction. work, check the TOPS switch. Refer to 
ELECTRONIC FUEL INJECTION section. 

Wrong ECM or information center ~ Refer to ELECTRONIC FUEL INJECTION or 

installed. GAUGE/FUSES. 

Battery voltage too high or too low. ~ Refer to CHARGING SYSTEM section. 

CAN communication, ECM, MAPS, |- Refer to ELECTRONIC FUEL INJECTION 


MATS, CTS, OPS, EGTS, CPS, CAPS, section, 
TPS, knock sensor, IACV or circuit 


malfunction. 

Fuel injector or circuit malfunction. ~ Refer to ELECTRONIC FUEL INJECTION 
section, 

Ignition coil or circuit malfunction. ~ Refer to /GN/TION SYSTEM section. 

Fuel pump/fuel level or circuit ~ Refer to FUEL SYSTEM section. 


malfunction. 
Starter solenoid or circuit malfunction. |- Refer to STARTING SYSTEM section. 





A 2 seconds beep a 
every 5 minutes 
interval. 


~ Fuel tank level sensor or circuit ~ Refer to GAUGE/FUSES section, 


Low fuel level, ~ Refer to GAUGE/FUSES section. 


malfunction, 





A 2 seconds beep he 
every minute interval. 











High air intake temperature detected. |~ Refer to /VTAKE MAMFOLD or 
INTERCOOLER (255 ENGINE} section. 
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CODED SIGNALS POSSIBLE CAUSE 


REMEDY 





Continuously beeps. 
— High exhaust temperature. 
~- Low engine oil pressure. 


~ High engine coolant temperature. 


- Refer to COOLING SYSTEM section. 
~- Refer to EXHAUST SYSTEM section. 
~ Refer to LUBRICATION SYSTEM section. 








FAULT CODES 


When there is a problem, the EMS (engine man- 
agement system) can provide fault codes to ease 
the troubleshooting. 


Verify if the check engine light is ON. If so, look 
for fault codes to diagnose the trouble. The fault 
codes recorded in the ECM can be checked on 
the information center or by using the software 
B.U.D,S. 


NOTE: Many fault codes at the same time is likely 
to be burnt fuse(s). 


For more information pertaining to the fault codes 
(state, count, first, etc.) and report, refer to 
B.U.D.S. online help. 


When the fault is not active anymore, its status is 
changed from active to occurred and it is stored in 
the ECM. Stored fault codes are kept in the ECM 
even if the battery is disconnected. 


When using the service action suggested in the 
Fault section of B.U.D.S., the system circuits are 
referred as A-23 for instance. It means ECM con- 
nector “A” and the circuit wire no. 23 as found in 
the wiring diagram. 

IMPORTANT: After a problem has been solved, 
ensure to clear the fault(s) in the ECM using the 
B.U.D.S. software. This will properly reset the ap- 
propriate counter(s} and will also record that the 
problem has been fixed in the ECM memory. 


Fault Code Reading on the 
Information Center 

Fault codes starting with the letter “P” followed 
by 4 digits (P-1234) will be automatically displayed 
in the information center for troubleshooting. 


smr2008-021 














f more than one fault is active the following 
ault(s) will be displayed after a short delay up to 
he end to then come back to the first one and 
he cycle continues. 

NOTE: The multifunction gauge display only fault 
codes that are active. Occurred non-active faults 
can only be seen using B.U.D.S. 


Fault Code Reading Using B.U.D.S. 
Software 


Refer to COMMUNICATION TOOLS/B.U.D.S. 
SOFTWARE section, 


SPECIFIC FAULT CODES 


TPS (Throttle Position Sensor) Faults 


Faults which are reported in B.U.D.S. fall into two 
groups: TPS faults and adaptation faults. These 
are displayed on the B.U.D.S. system as TPS OUT 
OF RANGE and TPS ADAPTATION FAILURE. 


TPS “OUT OF RANGE” Fault 


It is caused by the sensor reading going out of its 
allowable range. This fault can occur during the 
whole range of movement of the throttle. 


To diagnose this fully, it is recommended to oper- 
ate the throttle through its full range. It is also rec- 
ommended to release the throttle quickly as this 
may also reveal a fault that fs intermittent. 
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POSSIBLE CAUSES ACTION 


Check if connector is Fix. 
disconnected from TPS 


Check if sensor is loose 








Tighten and reset Closed 
Throttle and idle Actuator. 
Inspect sensor for damage |Replace and reset Closed 
or corrosion Throttle and Idle Actuator. 
Inspect wiring Repair. 

{voltage test) 

Inspect wiring and sensor 
(resistance test) 











If bad wiring, repair. 

If bad TPS, replace and 
reset Closed Throttle and 
Idle Actuator. 


Test sensor operation (wear| Replace and reset Closed 
test) Throttle and Idle Actuator. 
TPS “ADAPTATION FAILURE” Fault 


It is caused by the idle position moving out of an 
acceptable range. 

Following problems can be caused by a TPS 
“Adaptation Failure”: 

— Idle speed is out of range. 

- Engine stops when throttle is released quickly. 


~ Engine runs inconsistent in low partload or low 
RPM. 


POSSIBLE CAUSES ACTION 


Sensor has been replaced jReset Closed Throttle and 
and TPS closed position not|Idle Actuator. 
reset 


Throttle body has been Reset Closed Throttle and 
replaced and TPS closed __|Idle Actuator. 
position not reset 
ECM has been replaced Reset Closed Throttle and 
and TPS closed position not/[dle Actuator. 
reset 


Throttle cable too tight 





























are and reset Closed 
Throttle and Idle Actuator. 


Tighten and reset Closed 
Throttle and Idle Actuator, 


Tighten and reset Closed 
Throttle and Idle Actuator. 


Change throttle body. 







Sensor is loose 





Throttle bracket is loose 





Idle speed screw (tamper 
[2r09H worn or loose 

idle bypass vaive replaced 
but not reset 





Reset Closed Throttle 
and Idle Actuator using 
B.U.D.S. 








Communication Link Fault Code P1681 


Sometimes the information center does not syn- 
chronize fast enough for the ECM. That brings this 
fault code. Simply clear the fault and try again. 
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ECM Fault Codes P0601, P0602, 

P0604 and P0605 

These codes may occur in the following situations: 

~ Electrical noise is picked up by the ECM. En- 
sure that all connections are in good condition, 
also grounds (battery, ECM, engine and ignition 
system), they are clean and well tightened and 
that all electronic components are genuine par- 
ticularly in the ignition system. Installing resis- 
tive caps, non-resistive spark plugs or improper 
knock sensor wiring/routing may lead to gener- 
ate this fault code. 

~ Electrical noise might also lead engine to oc- 
casional cutout without generating a fault code 
when engine is restarted. When looking at the 
fault code, pay attention to the “count” value in 
the software B.U.D.S, A value between 1 and 
9 confirms an electrical noise problem. A value 
of 10 and above will generate a fault code. 

- When installing a new ECM. It is not properly 
programmed from the factory. The ECM must 
be returned to be properly “activated”. 

— If everything is in good condition, try a new 
ECM. 


Fault Code P1513 


Wrong ECM or information center. Installed part 
is not appropriate for the vehicle. Engine will 
crank but will not start. Refer to parts catalogs 
for proper part according to vehicle. 


Fault Code P0562 


Battery voltage too low. It occurs when both bat- 
tery voltage and engine RPM conditions are met. 
See chart. 





BATTERY VOLTAGE 
Lower than 6.5 Vde 
Lower than 11.8 Vde 


ENGINE SPEED | 
Lower than 1280 RPM | 
Greater than 1280 RPM | 














Fault Code P0563 


Battery voltage too high. It occurs when battery 
voltage is above 16 Vdc when engine is running. 
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FAULT CODE TABLE 















































































































CHECK 
FAULT BEEPER 
CODE DESCRIPTION POSSIBLE FAULT ACTION PATTERN ENGINE 
LIGHT 
Intake pressure | Sensing port Check system circuits i 
sensor out of | dirty or blocked. A-12, A-28 and A-40. 
range. Sensor failure Make sure that the 
or unexpected sensor housing is correctly 2 second 
reading at idle. inserted into the manifold. beep every On 
Sensor fallen out of Check sensor connector for: 15 minutes 
housing or leaking inlet. | a) 5 volts on pin 1. 
Fault detected when the | b) O volt on pin 2. 
engine is running. c} 0 volt on pin 3. L 
Manifold Sensing port Make sure that the sensor 
atmospheric dirty or blocked. housing is correctly 
pressure Sensor failure inserted into the manifold. 
shorted to or unexpected Check sensor connector for: 2 second 
ground. reading at idle. a) 5 volts on pin 1. beep every On 
Sensor fallen out of b) 0 voit on pin 2, 15 minutes 
housing or leaking inlet. | c) 0 voit on pin 3. 
Fault detected when the 
engine is running. 
Manifold Sensing port Make sure that the sensor 
barometric dirty or blocked. housing is correctly 
pressure Sensor failure inserted into the manifold. 
shorted to or unexpected Check sensor connector for: 2 second 
ground, reading at idle. a) 5 volts on pin 1. beep every On 
Sensor fallen out of b) 0 volt on pin 2. 15 minutes 
housing or leaking inlet. | c) 0 volt on pin 3. 
Fault detected when the 
engine is stopped. 
P0108 | Manifold Sensing port dirty Make sure that the sensor 
atmospheric or blocked. Sensor housing is correctly 
pressure open | failure or unexpected inserted into the manifold. 2 d 
circuit or reading at idle. Check sensor connector for: ee On 
shorted to Sensor fallen out of a) 5 volts on pin 1. 15 Co 
battery. housing or leaking inlet. | 6) O volt on pin 2. 
Fault detected when the | c) 0 volt on pin 3. 
engine is running. 
P0108 | Manifold Sensing port Make sure that the sensor 
barometric dirty or blocked. housing is correctly 
pressure open | Sensor failure inserted into the manifold. 
circuit or or unexpected Check sensor connector for: 2 second 
shorted to reading at idle. a) 5 volts on pin 1. beep every On 
battery. Sensor fallen out of b) 0 volt on pin 2, 15 minutes 
housing or leaking inlet. | c) 0 volt on pin 3. 
Fault detected when the 
engine is running. 
P0111 | Intake manifold | Damaged sensor, Check the sensor for - 
temperature damaged circuit wires, approximately 2280 to 2736 
sensor damaged connector or ohms at 19 to 21°C (66 to 70°F). | 2 second 
functional damaged ECM pins. Check for approximately 2280 to | beep every On 
problem. Fault detected when the | 2736 ohms at 19 to 21°C (66 to | 15 minutes 
engine is running. 70°F} between ECM connector 
pins A-7 and A-21. 
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Section 04 ENGINE MANAGEMENT SYSTEM 
Subsection 03 (MONITORING SYSTEM/FAULT CODES) 















CHECK 
ENGINE 
LIGHT 



















BEEPER 
PATTERN 


FAULT 


CODE DESCRIPTION POSSIBLE FAULT ACTION 

















Intake manifold Check the sensor for 











P0112 Damaged sensor, 























temperature damaged circuit wires, approximately 2280 to 2736 

sensor shorted | damaged connector or | ohms at 19 to 21°C (66 to 70°F). 2 second 

to ground. damaged ECM pins. Check for approximately 2280 beep ever 
Fault detected when the | to 2736 ohms at 19 to 21°C 15 aie 


(66 to 70°F) between ECM 
connector pins A-7 and A-21. 


engine is running. 



























Intake manifold | Damaged sensor, Check the sensor for 














temperature damaged circuit wires, approximately 2280 to 2736 

sensor open damaged connector or ohms at 19 to 21°C (66 to 70°F). Saeaand 

circuit or damaged ECM pins. Check for approximately 2280 bean aver 

shorted to Fault detected when the | to 2736 ohms at 19 to 21°C p y 


76 minutes 






(66 to 70°F) between ECM 
connector pins A-7 and A-21. 


battery. engine is running. 





































Check for debris or 
blockage in cooling system. 

Check the sensor for approxi- 
mately 2280 to 2736 ohms 2 second 
at 19 to 21°C (66 to 70°F). beep every 
Check for approximately 2280 to | 15 minutes 
2736 ohms at 19 to 21°C (66 to 
70°F) between ECM connector 
pins A-11 and A-27. 


Damaged sensor, Check for debris or 
damaged circuit wires, blockage in cooling system. 


Damaged sensor, 
damaged circuit wires, 
damaged connector or 
damaged ECM pins. 
Fault detected when the 
engine is running. 


Engine 
temperature 
sensor 
functional 
problem, 





























Engine 
temperature 


















sensor voltage | damaged connector or Check the sensor for approxi- 
too low. damaged ECM pins. mately 2280 to 2736 ohms 2 second 
Fault detected when the | at 19 to 21°C (66 to 70°F). beep every 


engine is running. Check for approximately 2280 to | 15 minutes 
2736 ohms at 19 to 21°C (66 to 
70°F) between ECM connector 
pins A-11 and A-27. 


Check for debris or blockage 
in cooling system, Check the 
sensor for approximately 2280 to 
2736 ohms at 19 to 21°C (66 to 
70°F). Check for approximately 
2280 to 2736 ohms at 19 to 
21°C (66 to 70°F) between ECM 
connector pins A-11 and A-27. 




















Engine 
temperature 

sensor voltage 
too high. 


Engine overheated 
or damaged sensor. 

Fault detected when the 
engine is running. 





2 second 
beep every 
715 minutes 
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Section 04 ENGINE MANAGEMENT SYSTEM 


Subsection 03 (MONITORING SYSTEM/FAULT CODES) 














Intercooler 
system fault. 


Fault detected when 
the engine is running. 










High air intake 


temperature detected. 








b) 2600 to 2700 ohms 
between pins A-24 and A-25 


c) 1600 to 2400 ohms between 


pins A-25 and A-39, 


Clean intercooler water system, 







CHECK 
FAULT DESCRIPTION POSSIBLE FAULT ACTION BEEPER ENGINE 
CODE | PATTERN LIGHT 
{| 
P0122 | Throttle Damaged sensor, Check for 0 volt on sensor 
position sensor | damaged circuit wires, connector pin 1. Check for 
out of range - | damaged connector or 5 volts on sensor connector 
voltage too low. | damaged ECM pins. pin 2. Check for 4.5 to 
Damaged or out of 5 volts on sensor connector 
alignment throttle pin 3. With throttle closed, 2 second 
bodies or sensor. check ECM connector for: beep every On 
Fault detected when a) 1000 to 1100 ohms 15 minutes 
the engine is running or | between pins A-24 and A-39. 
stopped. b) 2600 to 2700 ohms 
between pins A-24 and A-25 
c) 1600 to 2400 ohms between 
pins A-25 and A-39. 
P0123 | Throttle Darmaged sensor, Check for 5 volts on sensor 
position sensor | damaged circuit wires, connector pin 2, Check for 4.5 
out of range damaged connector or to 5 volts on sensor connector 
— voltage too damaged ECM pins. pin 3. With throttle closed, 
high. Damaged or out of check ECM connector for: 2 second 
alignment throttle a) 1000 to 1100 ohms beep every On 
bodies or sensor. between pins A-24 and A-39. 15 minutes 
































Fault detected 2 second 
when the engine is beep every On 
running and stopped. minute 
Blocked intercooler 
water circuit, _| 
P0231 | Fuel pump Damaged pump, Check for approximately 1 ohm 
open circuit damaged circuit between pins A and D of 
or shorted to wires, damaged the fuel pump connector. 
ground. connector or damaged Check fuse #6 (refer to 2 second 
ECM output pins. WIRING DIAGRAM, beep every On 
Fault detected when Check for damaged circuit wires. | 15 minutes 
the engine is stopped. Check for damaged connector, 
damaged ECM output pins or 
ECM failure, 
P0232 | Fuel pump Damaged pump, Check for approximately 1 ohm 
shorted to damaged circuit between pins A and D of 
battery. wires, damaged the fuel pump connector. 
connector or damaged Check fuse #6 (refer to 2 second 
ECM output pins. WIRING DIAGRAM. beep every On 
Fault detected when Check for damaged circuit wires. | 15 minutes 
the engine is running. Check for damaged connector, 
damaged ECM output pins or 
Li ECM failure. 
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Subsection 03 (MONITORING SYSTEM/FAULT CODES) 
























































CHECK 
FAULT BEEPER 
CODE DESCRIPTION POSSIBLE FAULT ACTION PATTERN ENGINE 
LIGHT 
P0261 | Injector 1 Damaged injector, Check for 11.4 to 12.6 ohms 
open circuit damaged circuit between engine connector pin 4 
or shorted to wires, damaged and ECM connector pin A-15. 
ground. connector or damaged Check for 12 volts on pin 2 2 second 
ECM output pins. of injector connector. beep every On 
Fault detected when Check fuse #7 (refer to 15 minutes 
the engine is running. WIRING DIAGRAM). 
Check for damaged circuit 
wires. 
P0262 | Injector 1 Damaged injector, Check for 11.4 to 12.6 ohms 
shorted to damaged circuit between engine connector pin 1 
battery. wires, damaged and ECM connector pin A-15. 
connector or damaged Check for 12 volts on 2 second 
ECM output pins. pin 2 of injector connector. beep every On 
Fault detected when Check fuse #7 (refer 15 minutes 
the engine is running. to WIRING DIAGRAM. 
Check for damaged circuit 
L wires. 
P0264 | Injector 2 Damaged injector, Check for 11.4 to 12.6 ohms 
open circuit damaged circuit between engine connector pin 2 
or shorted to wires, damaged and ECM connector pin A-33. 
ground. connector or damaged Check for 12 volts on 2 second 
ECM output pins, pin 2 of injector connector. beep every On 
Fault detected when Check fuse #8 (refer 15 minutes 
the engine is running. to WIRING DIAGRAM. 
Check for damaged circuit 
wires, 
P0265 | Injector 2 Damaged injector, Check for 11.4 to 12.6 ohms 
shorted to damaged circuit between engine connector pin 2 
battery. wires, damaged and ECM connector pin A-33. 
connector or damaged Check for 12 volts on 2 second 
ECM output pins. pin 2 of injector connector. beep every On 
Fault detected when fuse #8 (refer to 15 minutes 
the engine is running. WIRING DIAGRAM. 
Check for damaged circuit 
wires. 
P0267 | Injector 3 Damaged injector, Check for 11.4 to 12.6 ohms 
open circuit damaged circuit between engine connector pin 3 
or shorted to wires, damaged and ECM connector pin A-14. 
ground. connector or damaged Check for 12 volts on 2 second 
ECM output pins. pin 2 of injector connector. beep every On 
Fault detected when Check fuse #9 (refer 15 minutes 
the engine is running. to WIRING DIAGRAM. 
Check for damaged circuit 
wires. 
P0268 | Injector 3 Damaged injector, Check for 11.4 to 12.6 ohms 
shorted to damaged circuit between engine connector pin 3 
battery. wires, damaged and ECM connector pin A-14. 
connector or damaged Check for 12 volts on 2 second 
ECM output pins. pin 2 of injector connector. beep every On 
Fault detected when Check fuse #9 (refer 15 minutes 
the engine is running. to WIRING DIAGRAM. 
Check for damaged circuit 
wires. 
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Section 04 ENGINE MANAGEMENT SYSTEM 
Subsection 03 (MONITORING SYSTEM/FAULT CODES) 


nemesis pntenterngmeenmececs 

















Crank signal not 
possible with 


damaged tooth wheel. 


Damaged sensor, 
damaged circuit wires, 


CHECK 
FAULT BEEPER 
CODE DESCRIPTION POSSIBLE FAULT ACTION PATTERN rr 
P0326 | Knock sensor Damaged sensor, Bring engine to 5000 RPM. If 
out of range. damaged circuit fault code appears then check 
wires, damaged for approximately 5 Mohms 2 second 
connector or damaged between system circuits A-9 beep every On 
ECM output pins. and A-23. 15 minutes 
Fault detected when 
the engine is running. i 
P0336 | Crank position | Damaged sensor, For the CPS, check for 190 to 
sensor ~ Wrong | damaged circuit wires, 290 ohms between terminals 
engine RPM damaged connector, A-5 and A-19 of ECM connector. 
detected, damaged ECM pins or For the CAPS, refer to None On 
damaged tooth wheel, camshaft position sensor. 
Check continuity for circuits 
A-20, A-34 and terminal 4 on 
| | engine connector. | 
P0337 | No CPS signal | Damaged sensor, Check for 190 to 290 ohms 
but CAPS signal | damaged circuit wires, between terminals A-5 and 2 second 
detected, damaged connector, A-19 of ECM connector. beep every On 
damaged ECM pins or Check for 2 volts AC while 15 minutes 
damaged tooth wheel. cranking the engine. 
P0337 | No CPS signal | Damaged sensor, Check for 190 to 290 ohms 
but CAPS signal | damaged circuit wires, between terminals A-5 and A-19 | 2 second 
detected. damaged connector, of ECM connector. beep every On 
damaged ECM pins or 15 minutes 








For the CPS, check for 190 to 
290 ohms between terminals 
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cam signal. damaged connector, A-5 and A-19 of ECM connector, 
damaged ECM pins or For the CAPS, check for 12 volts 2 second 
damaged tooth wheel. on sensor connector pin 3. b 0 
Check continuity for circuits een every D 
: 15 minutes 
A-20, A34 and terminal 4 
on engine connector. 
Check fuse #4 (refer to WIRING 
| DIAGRAM. 
P0344 | Cam phase Damaged sensor, For the CPS, check for 190 to 
sensor signal damaged circuit wires, 290 ohms between terminals 
missing. damaged connector, A-5 and A-19 of ECM connector. 
damaged ECM pins or For the CAPS, check for 12 volts > sacdnd 
damaged tooth wheel. on sensor connector pin 3. beep ever On 
Fault detected when the | Check continuity for circuits 15 ue 
engine is running. A-20, A-34 and terminal 4 
on engine connector. 
Check fuse #4 (refer to WIRING 
DIAGRAM. 
P0351 | ignition coil 4 Damaged coil, damaged | Check for 0.85 to 1.15 ohms 
open circuit circuit wires, damaged between engine connector pin 1 
or shorted to connector or damaged and ECM connector pin A-41. 2 second 
ground or to ECM output pins. Check for 12 volts on beep every On 
battery. Fault detected when pin 2 of coil connector. 15 minutes 
the engine is running. Check fuse #7 (refer to WIRING 
DIAGRAM. 
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Subsection 03 (MONITORING SYSTEM/FAULT CODES) 













P0353 


P0461 


P0462 


P0463 





PO505 











Ignition coil 2 
open circuit 
or shorted to 
ground or to 
battery. 


Ignition coil 3 
open circuit 
or shorted to 
ground or to 
battery. 


Fuel level 
circuit out of 
range. 


Fuel level 
circuit voltage 
low. 


Fuel level 
circuit voltage 
high. 


Idle bypass 
valve output 
stage cutoff 
memory 
difference. 







DESCRIPTION 





POSSIBLE FAULT 





Damaged coil, damaged 
circuit wires, damaged 
connector or damaged 
ECM output pins. 

Fault detected when 
the engine is running. 


Damaged coil, damaged 
circuit wires, damaged 
connector or damaged 
ECM output pins. 

Fault detected when 
the engine is running. 





Damaged sensor, 
damaged circuit wires, 
damaged connector or 
damaged ECM output 
pins. 


Damaged sensor, 
damaged circuit wires, 
damaged connector or 
damaged ECM output 
pins. 


Damaged sensor, 
damaged circuit wires, 
damaged connector or 
damaged ECM output 
pins. 


Damaged actuator, 
damaged circuit wires, 
damaged connector or 
damaged ECM output 
pins. 





206 








BEEPER 
ACTION PATTERN 
Check for 0.85 to 1.15 ohms 
between engine connector pin 7 
and ECM connector pin A-1. 2 second 
Check for 12 volts on beep every 
pin 2 of coil connector. 15 minutes 
Check fuse #8 (refer to WIRING 
DIAGRAM. 
Check for 0.85 to 1.15 ohms 
between engine connector pin 3 
and ECM connector pin A-29. 2 second 
Check for 12 volts on beep every 
pin 2 of coil connector. 15 minutes 
Check fuse #9 (refer to WIRING 
DIAGRAM. at 
Check for 2.6 (full tank) to 
93,6 ohms (empty tank) 
between pin B and pin C 
at the fuel pump connector. oo 
Verify the 500 ohms resistor 15 Sion 
(refer to WIRING DIAGRAM. 
Check fuse #4 (refer to WIRING 
DIAGRAM, 
Check for 2.6 (full tank) to 
93.6 ohms (empty tank) 
between pin B and pin C 
at the fuel pump connector. . 
Verify the 500 ohms resistor 15 ele 
(refer to WIRING DIAGRAM, 
Check fuse #4 (refer to WARING 
DIAGRAM. 
Check for 2.6 (full tank) to 
93.6 ohms (empty tank) 
between pin B and pin C 
at the fuel pump connector. 2 second 
Verify the 500 ohms resistor beep every 
15 minutes 


(refer to WIRING DIAGRAM. 
Check fuse #4 (refer to WIRING 
DIAGRAM. 


Check for approximately 

50 ohms between pins A and 
D and also between pins B 
and C of the idle bypass valve. 


Check for damaged circuit wires. be gacond 





Check for approximately 

50 ohms between pins A-36 
and A-35 and also between 
pins A-37 and A-38. 

Check for damaged connector, 
damaged ECM output pins or 
ECM failure. 


beep every 
15 minutes 
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Off 
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Section 04 ENGINE MANAGEMENT SYSTEM 
Subsection 03 (MONITORING SYSTEM/FAULT CODES) 




















P0544 


Exhaust gas 
temperature 
functional 
problem, 


P0545 | Exhaust gas 


temperature 









Fault detected when 
the engine is running or 
stopped. 


Damaged sensor, 
damaged circuit 
wires, damaged 
connector or damaged 
ECM output pins. 
Fault detected when 
the engine is running. 


Damaged sensor, 
damaged circuit 








Check for approximately 2280 
to 2736 ohms at temperature of 
19 to 21°C (66 to 70°F) between 
system circuits A-10 and A-26, 


Check for approximately 2280 
to 2736 ohms at temperature of 



















2 second 
beep every 
15 minutes 















FAULT ri BEEPER | CHECK 
CODE DESCRIPTION POSSIBLE FAULT ACTION PATTERN oe 
P505 | Idle bypass Damaged actuator, Check for approximately | 4 
valve output damaged circuit 50 ohms between pins A and 
stage fault. wires, damaged D and also between pins B 
connector or damaged and C of the idle bypass valve. 
ECM output pins. Check for damaged circuit wires. 3:-seéond 
Fault detected when Check for approximately beep ever On 
the engine is stopped. 50 ohms between pins A-36 15 Siena 
and A-35 and also between 
pins A-37 and A-38., 
Check for damaged connector, 
damaged ECM output pins or 
ECM failure. 
moles 
P0520 | Oil pressure l engine leak, oil pump Check resistance at 0 RPM and y Lr 
switch failure, damaged sensor, | above 3500 RPM. When blow-by 
functional damaged circuit wires, pressure exceeds 40 kPa (6 PSI), 2 second 
problem, damaged connector or the resistance is infinitely high. beep every On 
damaged ECM pins. 15 minutes 


On 





Fault detected when 
the engine is running. 


z 


shorted to wires, damaged 19 to 21°C (66 to 70°F) between | 2 second 
ground. connector or damaged system circuits A-10 and A-26, beep every On 
ECM output pins. 15 minutes 
Fault detected when 
the engine is running. 
P0546 | Exhaust gas Damaged sensor, | Check for approximately 2280 + 
temperature damaged circuit to 2736 ohms at temperature of 
open circuit wires, darmaged 19 to 21°C (66 to 70°F) between | 2 second 
or shorted to connector or damaged system circuits A-10 and A-26. beep every On 
battery. ECM output pins. 15 minutes 





+ 


|_| 





too high. 








$m12008-021 


failure or battery 
terminal connection. 





Fault detected when the 
| engine is running. 


failure. 
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P0562 | Battery voltage | Battery failure, rectifier Check fuses #15 (refer 
too low. failure, damaged to WIRING DIAGRAM. 

circuit wires, battery Check ground continuity to 2 second 
terminal connection, the engine block. béep ever On 
damaged AC generator 15 ie 
or damaged connectors. 
Fault detected when the 
engine fs running. a! [ 

P0563 | Battery voltage | Battery failure, rectifier Check for regulator-rectifier 


2 second 
beep every 
15 minutes 








On 
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Subsection 03 (MONITORING SYSTEM/FAULT CODES) 





























































































































































































































2 
CHECK 
DESCRIPTION POSSIBLE FAULT ACTION BEEPER ENGINE 
PATTERN 
LIGHT 
Communication | Damaged circuit Connect diagnostic connector 
problem wires, damaged cap. 
detected by connector, damaged 
ECM. ECM output pins. fe ae 6 
Diagnostic connector 15 ve aes q 
cap not connected. ng 
Fault detected when the 
engine is stopped. 
Communication | Damaged circuit Check system circuits B-10 and 
problem —- wires, damaged B-11, second 
ECM message | connector or damaged b ei 0 
missing. ECM output pins. i n 
Fault detected when SINUS Ss 
he engine is stopped. 
TPS learns ECM not Check cable adjustment. ecsaeond 
unlikely or coded, damaged Check idle stop for wear. Reaniaver On 
checksum ECM or TPS not Check throttle angle at idle. 15 ae 
fault. initialized, Reset closed TPS. 
Module call Damaged ECM. Key on and off. 
monitoring. Reset closed TPS. oe 0 
Check battery voltage. 15 ie : 
Replace TPS. 
ECM not coded or No service action available for 2 second 
damaged ECM. fault P0602, symptom 142. beep every 
15 minutes 
RAM fault. Damaged ECM. service action avallab 2 second 
fault PO604, symptom 136. beep every 
5 minutes 
EEPROM fault. | Damaged ECM. jo service action available for 2 second 
fault PO6O5, symptom 137. beep every 
5 minutes 
PO605 | EEPROM Damaged ECM. lo service action available for 2 second 
checksum ault PO6O5, symptom 143. beep every 
fault. 5 minutes 
PO605 | Coding ID Damaged ECM. No service action available for 2 second 
checksum ault PO605, symptom 144. beep every 
fault. 5 minutes 
PO605 | Coding Damaged ECM. No service action available for Tr 2 second 
checksum ault PO605, symptom 145. beep every 
fault. 5 minutes 
PO605 | Programming Damaged ECM. No service action available for 2 second 
checksum ault PO6O5, symptom 146. beep every 
fault. 5 minutes 
PO608 | Sensor's power | Intake pressure Check for MAPS or TPS failure. 
supply voltage | sensor or TPS failure. Check for MAPS or TPS circuit - sasond 
too low. Sensors power line ailure. besa ever 
shorted to ground. Se ° : 
Fault detected when the HES 
engine is stopped. 
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Section 04 ENGINE MANAGEMENT SYSTEM 
Subsection 03 (MONITORING SYSTEM/FAULT CODES) 























SA PSS SRE SS rnc 














position sensor 
adaptation 
failure. 


P1104 } Throttle 


position sensor 


throttle body or ECM 
replacement or throttle 
idle stop drifted. 


No Initialization after 
throttle body or ECM 

















Check idle stop for wear. 
ake sure that the throttle 
ate is against the throttle stop. 
eck throttle angle at idle. 
eset closed TPS. 





heck cable adjustment. 


p 
C 
Ri 
c 
Check idle stop for wear. 





CHECK 
FAULT BEEPER 
CODE DESCRIPTION POSSIBLE FAULT ACTION PATTERN ENGINE 
LIGHT 
P0608 | Sensor's power | Intake pressure Check for MAPS or TPS failure. 
supply voltage | sensor or TPS failure. Check for MAPS or TPS circuit a-S600Kd 
too high. Sensors power line failure. baen-aver On 
shorted to battery. 15 oo 
Fault detected when the 
engine is stopped. 
P0616 | Starter relay Damaged solenoid, Verify fuse #12 (refer 
open circuit damaged circuit to WIRING DIAGRAM. 
or shorted to wires, damaged Check for 12 volts on pin A 2 second 
ground, connector or damaged of the starter relay connector. beep every On 
ECM output pins. 15 minutes 
Fault detected when 
the engine is running. 
P0617 j Starter relay Damaged solenoid, Verify if system circuit B-31 is | “i 
shorted to damaged circuit shorted to 12 V, 
battery. wires, damaged 2 second 
connector or damaged beep every On 
ECM output pins. 15 minutes 
Fault detected when 
the engine is running. 
P1102 FThrottie | No initialization after Check cable adjustment. 


2 second 
beep every 
15 minutes 


2 second 


On 













































adaptation replacement or throttle Make sure that the throttle : 
cancelled. idle stop drifted. plate is against the throttle stop. eect On 
Check throttle angle at idle. 
Reset closed TPS, 
P1116 | High engine Engine overheat or Check cooling system | | 
temperature. damaged sensor. for blockage. 
Check sensor impedance . 
(should be at 2280-2736 ohms | Continuous | On 
@19-21°C (66-70°F) between 
circuits 4-9 and 4-11 of system. 
P1148 | Fuel injector 1, | Idle bypass valve Key on and off. | 
2 or 3-safety | wrong reference, TPS Reset closed TPS. 
fuel cut-off adaptation failure, TPS Check battery voltage. None Off 
detected. failure or battery voltage | Replace TPS. 
out of range. Replace idle bypass valve, 
P1502 | T.O.RPS. Boat or sensor upside Check fuse #10 (refer to W/RING 
functional down, damaged DIAGRAM. 
problem. circuit wires, damaged 2 second 
connector or damaged beep every On 
ECM output pins. 15 minutes 
Fault detected when 
the engine is stopped. 
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Section 04 ENGINE MANAGEMENT SYSTEM 
Subsection 03 (MONITORING SYSTEM/FAULT CODES) 


FAULT 

CODE DESCRIPTION 

P1509 | Lake water 
temperature 
sensor circuit 
out of range. 

P1510 

P1511 


P1513 | Wrong ECM. 


P1514 | Exterior air 
temperature 
sensor circuit 
voltage high, 


P1517 | Compass Damaged sensor, 
circuit out of damaged circuit wires, 
range. damaged connector or 

damaged ECM output 

pins. 


P1520 | Low oil Low oil level, engine Check oil level. A 
ee. | leak, oil pump fault. Check impedance of sensor. 
n 


P1544 | High exhaust Exhaust overheat, Check cooling system 
Continuous Ol 

















BEEPER 
PATTERN 








POSSIBLE FAULT ACTION 



























Damaged sensor, Check for 6528.3 to 










damaged circuit wires, | 25403.3 ohms between system | 2 second 
damaged connector or circuits B-8 and B-20. beep every 
damaged ECM output 15 minutes 


pins, 



























Lake water Damaged sensor, Check for no continuity 

temperature damaged circuit wires, between system circuit 2 second 
sensor circuit damaged connector or and battery ground, 5 ey 
voltage low. damaged ECM output Connect or disable lake water cep EVO 


15 minutes 





pins. temperature sensor in setting 


page. 





































Lake water Damaged sensor, Check for 6528.3 to 

temperature damaged circuit wires, 25403.3 ohms between 3 Second 

sensor circuit damaged connector or system circuits B-8 and B-20. b ver 

voltage high. damaged ECM output Connect or disable lake water Sep. every 






15 minutes 


pins. temperature sensor in setting 


page. 


ECM or Cluster is not Use proper ECM or code the 
compatible with the Instrument cluster. beep every 
engine. 15 minutes 


Check for 200 to 24000 ohms 
between pins 1 and 

9 of the instrument 

cluster harness connector. 
Connect or disable exterior air 
temperature sensor in setting 
page. 


Check compass connection. 
Connect or disable compass in 2 second 
setting page. beep every 

15 minutes 




















Damaged sensor, 
damaged circuit wires, 
damaged connector or 
damaged ECM output 
pins, 






























































temperature. damaged sensor or for blockage. 
damaged circuit wires. Check if the exhaust injection 
valve is properly calibrated. 


Check for 24 to 167.5 ohms 






















VTS position Damaged sensor, 

















sensor circuit damaged circuit wires, between system 2 second 
out of range. damaged connector or circuits B-34 and B-35. beep every 
damaged ECM output Connect or disable VTS in 15 minutes 





pins. setting page. 


P1591 | VTS position Damaged sensor, Check for 24 to 167.5 ohms 
sensor circuit damaged circuit wires, between system circuits 
voltage low. damaged connector or 2-8 and 2-9. 
pins. setting page. 












2 second 
beep every 
15 minutes 






damaged ECM output Connect or disable VTS in 
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or to battery. 
Damaged ECM. 
Fault detected when 
the engine is stopped, 





CHECK 
FAULT BEEPER 
CODE DESCRIPTION POSSIBLE FAULT ACTION PATTERN ENGINE 
LIGHT 
P1592 | VTS position Damaged sensor, Check for 24 to 167.5 ohms | | 
sensor circuit damaged circuit wires, between system circuits 2 second 
voltage high. damaged connector or 2-8 and 2-9. beep every Off 
damaged ECM output Connect or disable VTS in 15 minutes 
pins. setting page. 
P1593 | VTS Mechanical failure on Check VTS rod. 2 second T 
malfunction, VTS or VTS mechanically beep every Off 
immobilized. 15 minutes 
P1607 | ECM fault. Damaged ECM. No service action available for 2 second 
fault P1607. beep every On 
15 minutes 
P1611 | P+ test of ISC | Intake pressure Key on and off. 
output signal sensor or TPS failure. Reset closed TPS. 
failed. Sensors power line Check battery voltage. 
shorted to ground Replace TPS. None Off 


Replace idle bypass valve, 




































































DESS line Damaged safety Remove DESS key and check 
shorted to switch, damaged for an open circuit on system 
battery. circuit wires, damaged circuit B-38, 
connector or damaged None On 
ECM output pins. 
Fault detected when 
the engine Is stopped. 
DESS line Damaged safety Remove DESS key and check 
shorted to switch, damaged for an open circuit on system 
ground. circuit wires, damaged circuit B-38, 
connector or damaged None On 
ECM output pins. 
Fault detected when 
the engine is stopped. 
P1660 | Bilge pump Damaged bilge pump, Check system 
open circuit damaged circuit wires, circuits 2-20 and 2-3. 2 second 
or shorted to damaged connector or Connect or disable bilge beep every On 
ground. damaged ECM output pump in setting page. 15 minutes 
pins. 
P1661 | Bilge pump Damaged bilge pump, Check system circuits 2-20 and 
shorted to damaged circuit wires, 2-3. 2 second 
battery. damaged connector or beep every On 
damaged ECM output 15 minutes 
pins. 
P1670: | Buzzer shorted | Damaged connector or Check system circuit 1-20. 
to battery. damaged ECM output None Off 
pins. al 
P1675 | Depth sounder | Damaged component, Connect component or disable 
open circuit damaged circuit wires, depth sounder in setting page. 
or shorted to damaged connector or None Off 
ground. damaged ECM output 
pins. 
vol, 
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| CHECK 
FAULT | DescRIPTION POSSIBLE FAULT ACTION BEEPER | ENGINE 
CODE PATTERN LIGHT 
P1676 }| Depth sounder | Damaged component, Connect component or disable 
shorted to damaged circuit wires, depth sounder in setting page. 
battery. damaged connector or None Off 
damaged ECM output 
pins. 
P1678 | Spare output Damaged component, Connect component or disable 
2 open circuit damaged circuit wires, spare output 2 in setting page. 
or shorted to damaged connector or None Off 
ground. damaged ECM output 
pins. 
P1679 | Spare output Damaged component, Connect component or disable 
2 shorted to damaged circuit wires, Spare output 2 in setting page. 2 second 
battery. damaged connector or beep every On 
damaged ECM output 15 minutes 
pins. 
P1680 | Communication | Damaged circuit Connect diagnostic connector 
problem wires, damaged cap. 
detected by connector, damaged 
ECM. ECM output pins. None Off 
Diagnostic connector 
cap not connected, 
P1681 | Communication | Damaged circuit Check system circuits 
problem ~ wires, damaged 1-10 and 1-11. 
instrument connector, damaged Check for 12 volts between 
cluster ECM output pins. pins 7 and 8 on the instrument None Off 
message Instrument cluster not cluster harness connector. 
missing. connected. Check 1A fuse. 
Connect instrument cluster, 
P1682 | Communication | Damaged circuit wires, | Check system circuits 
problem —- damaged connector, 2-10 and 2-11. 2 second 
ECM message | damaged ECM output Check for 12 volts between been evar On 
missing. pins. ECM not system circuit A-11 and ground. 15 nee 
connected. Check 5A fuses. 
Check connection, 
P1683 | Communication | Damaged ECM. No service action available for None Off 
RAM fault. fault P1683, symptom 88. 
P1680 | VTS control Damaged VTS, damaged | Check for 12 volts between 
up circuit circuit wires, damaged system circuits 2-7 and 2-1 
open circuit connector or damaged when VTS UP is activated. None Off 
or shorted to ECM output pins. 
ground. 
P1691 | VTS control up | Damaged VTS, damaged | Check for 12 volts between 2 second 
circuit shorted | circuit wires, damaged system circuits 2-7 and 2-1 beep ever Off 
to battery. connector or damaged when VTS UP is activated. 15 ian 
ECM output pins. 
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CHECK 
elle DESCRIPTION POSSIBLE FAULT ACTION BEEPER ENGINE 
CODE PATTERN 

LIGHT 
P1692 | VTS control Damaged VTS, damaged | Check for 12 volts between 

down circuit circuit wires, damaged system circults 2-6 and 2-1 2 second 
open circuit connector or damaged when VTS DOWN is activated, beep every Off 
or shorted to ECM output pins. 15 minutes 
ground. 
4 
P1693 | VTS control Damaged VTS, damaged | Check for 12 volts between 2 second 
down circuit circuit wires, damaged system circuits 2-6 and 2-1 bean aver Oft 
shorted to connector or damaged when VTS DOWN is activated. 15 Fa 
battery. ECM output pins. 
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ELECTRONIC FUEL INJECTION (EFI) 


SERVICE TOOLS 


Description 


Part Number Page 





BGM ‘ccscctessass caratasranntiainensvivins @iacentsithmranasncenimansanes die 


tachometer 
Fluke 115 multimeter 


PIMP OTIS sa isasancs cacsbaanametraasiaasucrnanameienerdternenanienans 


crimping tool... 


fuel hose disconnect tO]... cccceeeeteeesteeeeeees 












vs, 529 036 037... 


cateniiies 420 277 010 0... 221, 230, 233-234, 


238-239, 241, 244-249, 252 
529 014 500 ... 
529 035 868 


pape savans 529 035 906 ... 


. 629 035 909 





SERVICE TOOLS - OTHER SUPPLIER 
Description Part Number Page 


Fluke rigid back probe.. 
Snap-on terminal remove 


SERVICE PRODUCTS 


Description 





GENERAL 


SYSTEM DESCRIPTION 


The ECM (Engine Control Module) is the central 
point of the engine management system. It reads 
the signals from different sensors which indicate 
engine operating conditions at micro-second inter- 
vals. 


EFl Sensors 


The ECM reads the inputs from the sensors, 
makes computations, uses pre-determined pa- 
rameters and activates the outputs (injectors, 
ignition coils etc.). 


Signals from sensors are used by the ECM to 
determine the injection and ignition parameters 
(such as fuel maps required for optimum air-fuel 
ratio}. 


smr2008-023 





Part Number 

293 550 034 ... 
293 600 016 ... 
293 B00 O60 v.scccissessersieceecenereraverbeteres 





Air Induction 


Air intake Silencer 
Air is drawn through the air intake silencer located 
at front of vehicle. 


The air entry is raised above the air intake silencer 
to prevent the ingestion of water. If water was 
drawn, baffles inside the air intake silencer would 
separate the water from the air. Water would then 
flow out through drain valves at bottom of the air 
intake silencer. 


130/155 Naturally Aspirated Engine 
The air is then brought to the throttle body. 


215 


www.SeaDooManuals.net 























Section 05 FUEL SYSTEM 
Subsection 01 (ELECTRONIC FUEL INJECTION (EFI) 











255 Supercharged Intercooled Engine 


The intercooler is mounted externally of intake 
manifold and is located above drive shaft. 


Air that exits the supercharger has been warmed 
up by the air compression. The air that enters the 
intercooler is cooled down by circulating across 
small tubes in which cooling water flows. The 
cooling water is supplied by the jet pump. The end 
result is that the air density is higher and you ge 
more air into the engine. 











1. Air entry 

2. Air intake silencer 

3. Throttle body 

218/285 Supercharged Intercooled Engine 


An air duct is used to bring the air to the super- 
charger. 











Supercharger 

Supercharger inlet 

Supercharger outlet 

Intercooler 

Intercooler air inlet — warm air from supercharger 
Intercooler air outlet — cooled ait 

Throttle body 

Cooling water outlet -— warmed water 
Intercooler cooling water inlet — cold water 





SMNSGAWNA 


Throttle Body 


A 52 mm throttle body is mounted on the intake 
manifold. Fitted on the throttle body, the TPS and 
the idle air control valve allow the ECM to control 
the RPM while the throttle plate is closed. 








TYPICAL ; ; 

a ae ee ayahaar 130/185 Naturally-Aspirated Engine 

y a a a Air for combustion is drawn directly at the front of 
BES renee the engine through the throttle body. The air flow 

An intercooler cools down the air from the super- _‘'$ controlled by a throttle plate. The air continues 

charger. through the intake manifold, which contains the 

flame arrester and goes into the cylinder head. 

Intercooler 


218 Supercharged Intercooled Engine 


The intercooler is located inside the intake mani- 
fold. The intercooler is a cylindrical tuibe that com- 
prises smailer tubes. Water taken from the out- 
side of the watercraft is pumped through the small 
tubes and cools down the intake air flowing inside 
the intercooler. This increases the air density and 
you get more air into the engine. 
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THROTTLE BODY (52 MM) 
1. Idle air contro! valve 
2. Throttle position sensor (TPS) 


215 Supercharged Intercooled Engine 


Air for combustion is drawn at the back of the en- 
gine by a mechanically-driven supercharger, The 
compressed air flows through the throttle body 
and is controlled by a throttle plate. The air con- 
inues through the intake manifold, which contains 
the water/air intercooler and goes into the cylinder 
head. 


87¥12007-019-401,a 








1, Supercharger 
2. Intercooler 
3. Throttle body 


255 Supercharged Intercooled Engine 


Air for combustion is drawn at the back of the en- 
gine by a mechanically-driven supercharger. The 
compressed air flows through the throttle body 
and is controlled by a throttle plate. The air con- 
tinues through the intake manifold and goes into 
the cylinder head. 


8912008-023 





Intake Manifold 


The intake manifold is mounted on the side of the 
cylinder block. it provides support for the fuel in- 
jectors, the fuel rail, the ECM, the flame arrester 
and the throttle body. The intake manifold is a res- 
onator between the throttle body and the cylinder 
head. 











sm O18: 


INTAKE MANIFOLD 
(130/155 NATURALLY ASPIRATED ENGINES) 
1. Engine Control Module (ECM) 

Fuel rail 

Injector 

Throttle body 

Ignition coil 

Manifold air pressure sensor (MAPS) 
Manifold air temperature sensor (MATS) 





NOMAWHL> 





INTAKE MANIFOLD 

(218 SUPERCHARGED INTERCOOLED ENGINE} 
1, Engine Control Module (ECM} 

2. Fuel rail 

3. Injector 

4, Throttle body 

5, Ignition coil 

6. Manifold air pressure sensor (MAPS) 

7. intercooler 

&. Intercooler outlet 

9._ intercooler inlet 

10. Manifold air temperature sensor (MATS) 
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INTAKE MANIFOLD 

(255 SUPERCHARGED INTERCOOLED ENGINE) 
Engine Control Module (ECM) 

Fuel rail 

Injector 

Throttle body 

Ignition coil 

Manifold air pressure sensor (MAPS) 

Manifold air temperature sensor (MATS) 


NOOR 


Flame Arrester 


The flame arrester is a tube inside the intake mani- 
fold. It prevents flames leaving through the intake 
system if the engine backfires. 


Fuel Rail 


One fuel rail is mounted on the intake manifold. 
The fuel rail ensures all the time, that enough fuel 
can be delivered to the fuel injectors. The fuel rail 
is fed by the fuel pump with the properly regulated 
fuel pressure. 


Fuel Injectors 


Three fuel injectors are used to inject fuel into the 
intake ports of the cylinder head. One injector is 
used per cylinder. 


DEUTSCH CONNECTOR 
INFORMATION 


Connector Removal from its Support 


Slide a flat screwdriver between the support and 
the Deutsch connectors and remove connectors. 


218 














7. Support 
2, Deutsch connectors 
3. Flat screwdriver 


To disconnect the Deutsch connectors, slide a flat 
screwdriver between each housing to disengage, 
press the release button and disconnect them. 








Flat screwdriver 
Deutsch connectors 


n= 
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To remove terminals from connector, proceed as 
follows: 


— Using a long nose pliers, pull out the lock. 


FA8ZOMA 





1, Release button 
2, Deutsch connectors 


VO1GOOA 


FEMALE CONNECTOR 
1. Female lock 





1, Deutsch connectors 
2. Press release button 


Connector Disassembly 


VO1GOPA 





MALE CONNECTOR 
1. Male lock 


NOTE: Before extraction, push wire forward to 
relieve pressure on retaining tab. 


~ Insert a 4.8mm (.189 in) wide screwdriver blade 
FOOHICA inside the front of the terminal cavity. 


~ Pry back the retaining tab while gently pulling 





1. Male connector : re ‘ . 
2. Female connector wire back until terminal is removed. 
3. Secondary lock 

4, Sealing cap 


CAUTION: Do not apply dielectric grease on 
terminal inside connector. 
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KOSTAL CONNECTOR (ECM) 
INFORMATION 


There are two Kostal connectors used on the 
4-TEC models and they are connected on the 
ECM. The engine harness female connector is 
connected on the module male connector A and 
the watercraft system control harness female 
connector is connected to the module male con- 
nector B. The ECM connectors have 41 pins. 














Vorcoaa 4 


FEMALE CONNECTOR 


1. Retaining tabs 


To install: 

- For insertion of a terminal, make sure the lock 
is removed. 

~ Insert terminal into appropriate cavity and push 
as far as it will go. 

- Pull back on the terminal wire to be sure the 
retention fingers are holding the terminal. 


- After all required terminals have been inserted, 
the lock must be installed. 














ECM 
7. Connector A (engine harness) 
2. Connector B (watercraft harness) 


CAUTION: Do not disconnect the ECM connec- 
tors needlessly. They are not designed to be 
disconnected/reconnected frequently. 


Connector Inspection and Testing 


Connector Inspection 


Before replacing a ECM, always check electrical 
connections. Make sure that they are very tight 
1. Wire identification numbers and they make good contact and that they are 
corrosion-free. Check if wiring harness shows any 
signs of scoring. Particularly check ECM ground 
connections. Ensure that contacts are good and 
clean. A “defective module” could possibly be re- 
paired simply by unplugging and re-plugging the 
ECM. Or if a newly replaced ECM is working, try 
the old one and recheck if it works. The voltage 
and current might be too weak to go through dirty 
wire terminals. Check carefully if terminals show 
signs of moisture, corrosion or if they look dull. 


FO4HELA 
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To clean oxidized ECM terminals, use a contact 
cleaner such as Deoxit (P/N 293 550 034). 


CAUTION: Remove connector seal prior to 
applying the product. Otherwise, the seal will 
swell and will let water enter inside connector. 
Dry out connector with compressed air prior 
to reinstalling the seal. 


Do not apply any lubricant product to the pins of 
the connector on the ECM. 


Testing Method 


The most recommended and safest method to 
probe ECM connector terminals is to use the ECM 
(P/N 420 277 010). This tool will prevent deform- 
ing or enlarging terminals which would lead to bad 
ECM termina! contact creating intermittent or per- 
manent problems. 





420277010 





Disconnect the desired connector from ECM and 
reconnect on the tool connector. Probe required 
terminals directly in the tool pins. 
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Terminal Removal 


Unlock the connector cover by pushing in the tabs 
on top of the connector with a flat screwdriver to 
be able to flip the top cover up. 





1 





F18ZORA, 





1. Push in tab 


Lift the cover by pushing it forward. 





F18Z06A 





1. Cover 


Cut both tie raps that secure the harness to the 
connector. 
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FIGZOTA 








1. Tie raps 


Turn the connector over and remove the orange 
ocking tab by pushing and then pulling toward the 
wire harness, 





F18Z0SA, 











FABZOTA 





Use Snap-on terminal remover tool (P/N TT600-1) 
or equivalent (or a 0.76 mm (.030 in) oxyacetylene 
torch tip cleaner or ano. 68 drill bit) must be in- 
serted into the terminal cavity to release the lock- 
ing tab from the connector. 


CAUTION: Using a tool tip larger than 0.76 mm 
(.030 in) may damage the terminal. 

Insert the tool tip into the terminal cavity as 
shown, and locate its wire in the back of the con- 
nector. You may have to pry the tool tip against 
the locking tab to release it, then remove the 
terminal from the connector. 


222 

















FA8ZOVA 


Check the locking tab on the terminal, it may have 
to be bent out a little so it will lock in its cavity 
when it is re-inserted. 


FIBZOWA 








If the wire is in good condition but the terminal 
is rusted or corroded, remove defective terminal 
and crimp anew one. If wire and terminal are de- 
fective, replace with a new genuine wire and new 
terminal and crimp them together as explained be- 
low, 


IMPORTANT: Use genuine wires only. Otherwise 
wires will not fit properly. 


When re-inserting the terminal, the locking tab 
must be installed facing the smaller cutout of the 
terminal cavity. 
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TYPICAL 
A. 3mm (178 in) max. 





Position wire in terminal. 


: : ; Squeeze the terminal tabs with your fingers to 
Insert the terminal, ensuring the locking tab snaps temporarily retain terminal in place. 


into its cavity. 


Re-install the orange locking tab, attach the 2 tie 
raps, and close the connector cover. 


FIBZOXA 








Terminal Crimping 


To crimp a new connector terminal, use the crimp- 
ing tool (P/N 529 035 909) and the crimper die 
(P/N 529 035 906), 








AS2E3YA 





§29086909 





Insert terminal with wire in crimping pliers and po- 
sition so that top of terminal tabs are flush with 
pliers edge or a little bit lower as shown. 








529035908 





To properly crimp the wires, strictly follow this pro- 
cedure. 


Strip the wire to a maximum of 3 mm (1/8 in). 





AS2E3ZA 





1. Top of terminal tabs 
2. Align tabs with pliers edge 
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Crimp terminal. Ensure no tiny wire goes out of 
terminal. This might cause strange problems of 
the electrical system. 


GENERAL RECOMMENDATIONS 


Engine problems are not necessarily related to the 
engine management system. 


It is important to ensure that the mechanical in- 
tegrity of the engine/propulsion system is present: 


When replacing a component, always check its 
operation after installation. 


Whenever watercraft is out of water and engine is 
running, ensure to supply water through the con- 
nector on jet pump support to cool down exhaust 
system. 

CAUTION: Never run engine without supplying 
water to the exhaust system when watercraft is 
out of water. 


Fuel System 


Z\ WARNING 


The fuel system of a fuel injection system 
holds much more pressure than on a car- 
bureted watercraft. Prior to disconnecting 
a hose or to removing a component from 


the fuel system, follow the recommendation 
described here. Note that some hoses may 
have more than one clamp at their ends. En- 
sure to reinstall the same quantity of clamps 
at assembly. 








Use the B.U.D.S. software to release the fuel 
pressure in the system. Refer to FUEL SYSTEM. 
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Pte 


Fuel lines remain under pressure at all times. 
Always proceed with care and use appro- 
priate safety equipment when working on 
pressurized fuel system. Wear safety glass- 
es. Do not allow fuel to spill on hot engine 
parts and/or on electrical connectors. Pro- 
ceed with care when removing/installing 
high pressure test equipment or disconnect- 
ing fuel line connections, Use the B.U.D.S. 
software to release fuel pressure prior to 
removing a hose. Cover the fuel line con- 
nection with an absorbent shop rag. Slowly 
disconnect the fuel hose to minimize spilling. 
Wipe off any fuel spillage in the bilge. Fuel 
is flammable and explosive under certain 
conditions. Always work in a well ventilat- 
ed area. Always disconnect battery prior to 
working on the fuel system. After perform- 
ing a pressure test, use the valve on the fuel 
pressure gauge to release the pressure (if so 
equipped). 











Always disconnect battery properly prior to work- 
ing on the fuel system. Refer to CHARGING SYS- 
TEM section. 

When the job is done, ensure that hoses from fuel 
rail going to fuel pump are properly secured in their 
supports. Then, pressurize the fuel system. Re- 
fer to FUEL SYSTEM section. 


Properly reconnect the battery. 


Z\ WARNING 





Ensure to verify fuel line connections for 
damage and that NO fuel line is disconnected 
prior to installing the key on the DESS post. 
Always perform the high pressure test if any 
component has been removed. A pressure 
test must be done before connecting the 
DESS key. The fuel pump is started each 
time the DESS key is installed and it builds 
pressure very quickly. 





To check fuel rail for leaks, first pressurize the sys- 
tem then spray soapy water on all hose connec- 
tions, regulators and injectors. Air bubbles wil 
show the leaking area. Check also for leaking fue 
or fuel odor. 


Z\ WARNING 


Thoroughly rinse an dry fuel hoses from the 
soapy solution after the leak test. The soap 
might deteriorate fuel lines. 
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Z\ WARNING 


If any gasoline leak and/or odor are present, 
do not start the engine. Repair the leak. 





Z\ WARNING | 


Never use a hose pincher on high pressure 
hoses. 





When finished, wipe out soap and thoroughly 
rinse with fresh water. 


Z\ WARNING 


Failure to clean fuel lines from soap might 
lead to fuel line deterioration over time. 








Electrical System 

Itis important to check that the following electrical 
system components are functioning properly: 

~ Battery 

~ Fuses 

~- Ground connections 

~ Wiring connectors. 


Pay particular attention to ensure that terminals 
are not out of their connectors or out of shape. 


It is possible that a component seems to operate 
in static condition but in fact, it is defective. In 
this case, the best way to solve this problem is 
to remove the original part and replace it with one 
which is in good condition. 


Ensure that all electronic components are gen- 
uine, Any modification on the wiring harness may 
lead to generate fault codes or bad operation. 


Never use a battery charger to substitute tem- 
porarily the battery, as it may cause the ECM 
to work erratically or not to work at all. Check 
related-circuit fuse solidity and condition with an 
ohmmeter. Visual inspection could lead to false 
results. 


Z\ WARNING 


All electrical actuators (idle air control valve, 
injectors, fuel pump, ignition coils and starter 
solenoid) are permanently supplied by the 
battery when the DESS key is installed. 
Always disconnect the battery prior to dis- 
connecting any electrical or electronic parts. 








To perform the electrical tests, the Fluke 115 mu- 
timeter (P/N 529 035 868) should be used. 


srr2008-023 
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Pay particular attention to ensure that pins are not 
out of their connectors or out of shape. 


When probing terminals, pay attention not to bend 
he terminal as this could bring a loose connection 
hat would be difficult to troubleshoot, 


For diagnostics purposes, use B.U.D.S. software. 
See EMS DIAGNOSTIC subsection. 


After a problem has been solved, ensure to clear 
the fault(s) in the ECM using the B.U.D.S. soft- 
ware. 





Sensor Resistance Measurement 


When measuring the resistance with an ohmme- 
ter, all values are given for a temperature of 20°C 
(69°F}. The value of a resistance varies with the 
temperature, The resistance value for usual re- 
sistor or windings (such as injectors) increases 
as the temperature increases. However, our tem- 
perature sensors are NTC types (Negative Tem- 
perature Coefficient) and work the opposite which 
means that the resistance value decreases as the 
temperature increases. Take it into account when 
measuring at temperatures different from 20°C 
(69°F). Use this table for resistance variation rel- 
ative to temperature for temperature sensors. 


The resistance value of a temperature sensor may 
test good at a certain temperature but it might be 
defective at other temperatures. If in doubt, try a 
new sensor. 


Also remember this validates the operation of 
the sensor at ambient temperature. [t does not 
validate the over temperature functionality. To 
test it, the sensor could be removed from the 
engine/muffler and heated with a heat gun while 
it is still connected to the harness to see if the 
ECM will detect the high temperature condition 
and generate a fault code. 
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Engine Wiring Harness 





2 


82006-020-047, 0 








1503 ENGINE 

ECM connector 

CTS connector 

EGTS connector 

CAPS connector 

Fuel injector connector {eylinder 1) 
Ignition coil connector (cylinder 1) 
Fuel injector connector (cylinder 2) 
Ignition coil connector (cylinder 2) 
Fuel injector connector (cylinder 3) 
10. Ignition coil connector (cylinder 3) 
11, TPS connector 

12, Idle air control valve connector 

13, MATS connector 

14. Engine connector 

19, MAPS connector 

16. OPS connector 

17. KS connector 

18.CPS connector 


SSNnoOmAeN sy 
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1803 SUPERCHARGED INTERCOOLED ENGINE 
ECM connector 

CTS connector 

EGTS connector 

CAPS connector 

Fuel injector connector (cylinder 1) 
Ignition coil connector (cylinder 1) 
Fuel injector connector (cylinder 2) 
Ignition coil connector (cylinder 2) 
Fuel injector connector (cylinder 3) 
10. Ignition coil connector (cylinder 3) 
11, TPS connector 

12. Idle air control valve connector 

13, MATS connector 

14, Engine connector 

15. MAPS connector 

16, OPS connector 

17. KS connector 

18, CPS connector 








SONBRAwWYS 


Resistance Test 


Check continuity of the circuits according to the 
wiring diagram in the ELECTRICAL CONNEC- 
TORS AND WIRING DIAGRAM section of this 
manual. 


If wiring harness is good, check the respective 
sensor/actuator as described in this section. 


Otherwise, repair the connectors, replace the 
wiring harness or the ECM as diagnosed, 
Harness Removal 

Remove fuel rail cover. 


Disconnect the wiring harness from all sensors/ 
actuators. 


Disconnect the ECM connector from the ECM. 


Cut all tie raps which are holding the wiring har- 
ness in position. 
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90112007-021-100..0 


TYPICAL 
1, Wiring harness 








1. Locking ties 


Connect the fuel injectors, ignition coils, CAPS, 





Remove complete wiring harness. CTS and EGTS to the wiring harness. 
Harness Installation oe Ix NING 
First connect the ECM connector A and fix the Pay attention not to mix injectors or ignition 


harness on the wiring support with a locking tie. coils wires between cylinders. The location 


of the splice connectors indicate which cylin- 
der wires belong to. 


Install the engine connector on the appropriate 
bracket on the wiring support. 


Then fix the other bundle on the appropriate sup- 
ports on the wiring support and the ECM bracket 
with locking ties. 








R1GO3moteZO1A 





1. Locking tie 


Lead the cable bundle with the injector and igni- 
tion coil connectors to the fuel rail and fix it also 
by using 4 locking ties. 


i= 


SOM Z007021- 1018 





1. Locking ties 
Connect the CPS, KS, OPS, and the MAPS to the 
wiring hamess. 


Also connect now the MATS, TPS, and idle air con-" 
trol vaive to the wiring harness. 


Fix the wiring for the MATS with a locking tie to 
support the cables. 
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7. Locking tie 





nstall all remaining parts, which has been re- 
moved. 


BASIC ADJUSTMENTS 


IDLE SPEED 
The idle speed is not adjustable. The ECM con- 
trols the idle speed of the engine. 


If desired, the engine RPM can be measured fol- 
lowing this procedure: 


Use a tachometer (P/N 529 014 500). 


















































Wrap the tachometer's wire a few times around 
the protruding part of ignition coil. 
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TYPICAL 


Start engine to verify engine RPM. 


NOTE: If idle speed is not within specifications, 
check if there is any occurred or active fault 
code(s). If not, check throttle cable adjustment 
and proceed with the Closed Throttle and Idle 
Actuator reset. If idle speed is still not adequate, 
there is probably a mechanical problem. 


CLOSED THROTTLE AND IDLE 
ACTUATOR RESET 


NOTE: This operation performs a reset of the val- 
ues in the ECM. 


This reset is very important. The setting of the 
TPS will determine the basic parameters for all fu- 
el mapping and several ECM calculations and the 
setting of the idie air control valve will determine 
the basic parameters for the idle speed control of 
the engine. 


NOTE: Reset must be done each time the throttle 
position sensor (TPS) or the idle air control valve is 
loosened or removed or throttle body is replaced 
or ECM is replaced. 


CAUTION: An improperly set TPS or idle air 
control valve may lead to poor engine perfor- 
mance and emission compliance could possi- 
bly be affected, In addition, improper idle air 
control valve reset may lead to poor engine 
starting, improper idle (too low or too high) and 
engine stop on deceleration. 


Use the B.U.D.S. software to perform this adjust- 
ment. 
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Ensure the throttle body plate stop lever rest 
against its stopper. Open throttle approximately 
one quarter then quickly release. Repeat 2 - 
3 times to settle throttie plate. If stopper does 
not rest against its stop lever, perform throttle 
cable adjustment. 


To properly reset idle air control valve, first install 
DESS key then remove it and then wait 5 seconds. 
Repeat this cycle 2 - 3 times. 

Push the Reset button in the Setting tab of 
B.U.D.S, 

NOTE: If TPS is not within the allowed range while 
resetting the Closed Throttle and Idle Actuator, 
the ECM will generate a fault code and will not 
accept the setting. in this case, the fault must be 
cleared to allow the reset operation. 

Start engine and make sure it operates normally 
through its full engine RPM range. If fault codes 
appear, refer to MONITORING SYSTEM AND 
FAULT CODES section for more information. 


IGNITION TIMING 


The ECM is able to determine the exact position 
of camshaft and crankshaft. That means that no 
ignition timing setting has to be performed. 


REPAIR PROCEDURES 


ENGINE CONTROL MODULE 
(ECM) 


Power Supply to ECM 





Battery 




















NOTES 


When DESS key has been removed for a while, no 
power goes to the ECM. 








When DESS key is installed on its post: 


~ The magnet in the DESS key closes the reed 
switches in the DESS post. 


~ ECM pin B39 provides a ground through 
the reed switch. This closes the main relay 
contacts. 


~ ECM pin B11 receives its main power from 
battery. ECM operation is started. 


~ ECM pin B17 receives power from battery, 
— ECM pin B26 monitors if a key is present. 
— ECM pin B38 reads the DESS key and 





determines if it is valid. 
When DESS key is just removed from its post: 
~ ECM pin B26 senses the key has been removed. 


~ Reed switches open but ECM pin B17 keeps 
main relay contacts temporarily closed. 


~ ECM stops the engine. 
~ ECM completes its tasks. 
— ECM pin B17 releases the main relay contacts, 








— Main relay contacts open and power to the ECM 
is cut. | 





Troubleshooting ECM 
Install key on DESS post. 


This should wake up the ECM and continuously 
activate the main relay. 





QUICK INDICATION THAT ECM IS NOT POWERED 
{assuming the observed component is working) 





Beeper does not sound. 





information center does not turn on. 





Fuel pump does not turn on for approx. 5 seconds. 




















+e] Relay fuse box 
Jed tt rrrreny 
Ca CS 
Aa 
Yo DESS post 
Main fuse box A 
LQ “t te fe 1 
Vai in 3 2 
Power 
Switched power faved 














Ground fe¢-B38 od 
Key detection fat B26 ed 
ECM Ce 


81, B2, B32, Bat 


ar 
81t2068-028-010,aen 
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Engine cranking does not occur when pressing 
START button, 





if ECM does not turn on, check the following: 

~ Fuse F16 

~ Battery voltage, refer to CHARGING SYSTEM 
— Diode 4 

— DESS key and post, refer to DESS SYSTEM 
~ Main relay, refer to GAUGE AND FUSES 
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- ECM power supply wires and ground wires, see 
below. 


Diode 1 Test 





vmnr2008-019.010_4 


Pull out diode from the connector. 


Use the Fluke 115 multimeter (P/N 529 035 868) 
and set it to the diode symbol as shown. 








Probe terminals while paying attention to the 
diode orientation to respect the polarity. 














smn12008-023-014, 8, 








FORWARD POLARITY, MUST BE AROUND 0.5 V 
230 











nit 2008023.0%8, 8 


REVERSE POLARITY, MUST BE OPEN CIRCUIT 





f any test failed, replace diode. 
ECM Power Supply Test 

Remove relay fuse box cover. 
Remove main relay. 

Disconnect connector B from ECM. 


Use ECM adapter (P/N 420 277 010) and a multi- 
meter. Probe circuit as per following table. 





RELAY 
FUSE BOX ECM ADAPTER | RESISTANCE 
Terminal A4 Pin B-11 Close to 0 Q 


(continuity) 








B61 2007-02 1-003, 





f measurement is out of specification, check 
wiring from relay fuse box to ECM. 


f measurement is as per specification, check 
ECM grounds as follows, 
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1. Engine grounds 


ECM 
ADAPTER 


Pins B1, B2, 
B32 and B41 


BATTERY 


POST RESISTANCE 


Close to 0 2 


ehaatas (continuity) 





5m1¢2007-021-005.0 





f measurement is out of specification, check bat- 
ery ground and engine grounds, 

f everything tests good, refer to ECM REPLACE- 
MENT. 


Reinstall relay. 


ECM Replacement 


Prior to replacing a suspected ECM, ensure that all 
he recommendations in the general introduction 
of this section have been followed. 


f the defective ECM can be read with B.U.D.S., it 
is possible to transfer the recorded information of 
this module to the new ECM. Use Replace ECM 
in the Module menu of B.U.D.S. Follows instruc- 
ions in its help system. 
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lf the defective ECM can not be read, do the fol- 
lowing. 


Disconnect battery cables. 





Sit 
Battery BLACK negative cable must always be 
disconnected first and connected last. 





Disconnect both ECM connectors from ECM. 


Unscrew all retaining screws and remove the en- 
gine ECM from intake manifold. 
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TYPICAL 
1. ECM 


2. Retaining screws 


Install the new ECM to the engine. 


CAUTION: Always replace ECM by the same 
part or by an approved equivalent. 


Reconnect ECM connectors to ECM then battery 
cables. 
If the Previous ECM was Read with B.U.D.S. 


Transfer the data from the previous ECM to the 
new one using B.U.D.S. then proceed with the 
required resets. 

Continue procedure as per FINALIZING ECM RE- 
PLACEMENT below. 


If the Previous ECM was NOT Read 
with B.U.D.S. 


When a new ECM is first started with B.U.D.S. 
connected, the following window will pop up. 
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Enter the actual vehicle model number (example: 
148B without leading and trailing 0 (zero)). 





B CONMBCIOG £6 HEC HUSE He 
either ba "SROAT an. 
merical valle. Mer Ihe appropeate vohiche 


he type of vehicle: 
‘ 


Gana 


sn2008-023-100,.0 


CAUTION: DO NOT enter “sboat”, Other- 
wise, the speedometer will be deactivated in 
the ECM and will not work. This cannot be 
changed thereafter unless the ECM is shipped 
to BRP for a reset. 

Enter the vehicle and engine serial numbers and 
the customer's name. 


Click to Write Data to transfer the information into 
ECM. 


When done, Read Data again from ECM and con- 

tinue entering the information as follows: 

~ Reprogram DESS key(s). 

~ Enter the old ECM serial number in the Part 
Replacement under History tab. Click on Add 
Part in History. 


NOTE: The ECM serial number can be found on 

the ECM sticker that also shows the part number. 

~ Manually activate the options installed on vehi- 
cle under the Setting tab. 


NOTE: If an option is installed but not checked in 
B.U.D.S., the information center will not display 
that option. If an option is checked in B.U.D.S. 
but not installed in vehicle, a fault code will be 
generated. 


Continue procedure as per FINALIZING ECM RE- 
PLACEMENT below. 
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Finalizing ECM Replacement 

IMPORTANT: When the ECM is replaced, the 
Closed Throttle and Idle Actuator must be 
reset. Refer to BASIC ADJUSTMENTS for the 
procedure. 

After performing the required reset, ensure to 
clear all faults from the newly replaced ECM. 
Start the engine and increase engine speed above 
5000 RPM to be sure no fault appears. 


FUEL INJECTOR 


IMPORTANT: Never mix up fuel injectors of a 
1503 and 16803 supercharged intercooled en- 
gines. Doing so will automatically lead to a 
misfunction of the EMS and will cause a bad 
engine calibration. 


Injector Test with B.U.D.S. 

Install DESS key on its post. 

Using the B.U.D.S. software, energize the desired 
fuel injector from the Activation section. 


5 Activation ] 


Engine 





You should hear the injector working. 


This validates the injector mechanical and electri- 
cal operation. 


f the injector does not work, check injector input 
voltage. 


Injector Input Voltage Test 
Disconnect injector connectors. 
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1, Injector connectors 


nstall DESS key on its post, 


Use the Fluke 115 multimeter (P/N 529 035 868) 
and select Vdc. 


Read voitage of the desired injector. 


INJECTOR CONNECTOR 


Terminal 2 and 
battery ground 












MEASUREMENT 


Battery voltage 












BAT 

















8m12005-056-01 1b 


f input voltage is good, carry out the /W/ECTOR 
CONTROL CIRCUIT TEST. 


f input voltage is not good, check continuity be- 
ween main relay and injector as follows. 


Remove main relay from its socket. 
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vit 2008-0 19-010 _¢ 
Use the Fluke 115 multimeter (P/N 529 035 868) 
and select 2. 

Read resistance of the desired injector circuit. 





















INJECTOR RELAY FUSE 
CONNECTOR BOX 


MEASUREMENT 








Close to 02 





8112007-021.006.3 








~ If continuity is good, check relay and wirin 
from battery. 

~ If continuity is faulty, repair/replace wiring from 
relay socket to injector. 


Reinstall main relay. 


Injector Control Circuit Test 
Disconnect ECM A connector. 
Install ECM (P/N 420 277 010) on ECM connector. 


Use the Fluke 115 multimeter (P/N 529 035 868) 
and select 2. 


Probe terminals as follows. 
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ECM {INJECTOR 








INJECTOR PIN PIN MEASUREMENT 
1 A-15 
2 A-33 1 Close to 02 

















s2008-02 








f control circuit is faulty, repair/replace wiring/ 
connectors, 


f control circuit and all tests applicable to the in- 
jector are good, try anew ECM. Refer to ECM. 





Injector Resistance Test 
(at ECM Connector) 


Reconnect the injector connector. 

Disconnect the ECM A connector. 

Install ECM (P/N 420 277 010) on ECM connector. 
Remove main relay from its socket. 


Using the Fluke 115 multimeter (P/N 529 035 868}, 
check resistance value between terminals as fol- 
lows. 












RELAY 
SOCKET 
TERMINAL 






RESISTANCE @ 
20°C (68°F) 


ECM 


INJECTOR CONNECTOR 












1503: 







, 11.4 - 12.6 
AA 1503 SC 
3 intercooled: 






14-159 

















sf12008-022-019.b 








f resistance value is correct, injector coil is in good 
condition. 
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if resistance value is incorrect, repeat test at Injec- 
tor connector. 


Reinstall main relay. 


Injector Resistance Test (at Component) 
Remove injector connector and check resistance 
value between injector pins as follows. 
RESISTANCE @ 
20°C (68°F) 
See above. 


INJECTOR PIN 





59162008-025-018,,8 





f readings are out of specifications, replace injec- 
tor, 


f readings are good, repair/replace wiring/ 
connectors from ECM to injector. 


Reinstall fuel rail cover. 


Fuel Injector Removal 
Remove fuel rail cover from the engine. 


Release the fuel pressure in the system using 
B.U.D.S. Look in the Activation tab. 


Disconnect wiring harness from the three fuel in- 
jectors. 
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1. Fuel injector connectors 


Disconnect fuel hose using the fuel hose discon- 
nect tool (P/N 529 036 037). 





ae 
oo. 
a 





Wrap a rag around the hose end to prevent rail 
draining. 


Cut tle raps and remove the wiring harness from 
the fuel rail. 


Unscrew rail retaining screws. 


Gently pull rail up by hand, working each side 
slightly at a time. 


Pull rail out with fuel injectors. 


Then remove the injector clip. Now the fuel injec- 
tor can be easily pulled out of the fuel rail. 
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FUEL RAIL ASSEMBLY 
1, Fuel injector 
2, Injector clip 
3. O-ring 








Fuel Injector Installation 


For the installation, reverse the removal proce- 
dure. Paying attention to the following details. 


If you reinstall a used injector, carefully inspect 
O-ring condition before reinstalling fuel injector. 
Replace O-ring with a new one if damaged. In- 
sert the fuel injector in place with your hand. 


NOTE: A thin film of engine oil should be applied 
to O-rings to ease insertion in fuel rail and intake 
manifold. 


Apply Loctite 243 on rail retaining screws then 
torque to 10 Nem (89 lbfein). 


When installing fuel line connector to the fuel rail, 
put some oil on the O-ring to ease installation. 


DATA Nite 


Perform a fuel pressure test and ensure that 


there is no leak. Refer to FUEL SYSTEM sec- 
tion. 








THROTTLE BODY 


IMPORTANT: Never mix up throttle bodies of a 
1503 naturally aspirated engine and a 1503 Super- 
charged intercooled engine. Doing so will auto- 
matically lead to a misfunction of the EMS and will 
cause a bad engine calibration. 
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TYPICAL 

1. Throttle body 

Throttle cable attachment 
Throttle plate 

TPS 

Idle air control channel 
Idle air control valve 


DARN 


The adjustment of the idle stop screw is optimized 
by the throttle body manufacturer and locked to 
prevent any modification. 

CAUTION: Never attempt to adjust the idle 


speed through this screw. See IDLE SPEED in 
BASIC ADJUSTMENTS. 


RISOImotrIG1A 








THROTTLE BODY 
1. Idle stop screw (do not tamper adjustment) 


Throttle Body Lubrication 


it is recommended to lubricate the throttle body 
to prevent corrosion on external and internal parts 
especially if the watercraft is used in salt water. 


Use fitting for that purpose provided in the engine 


compartment. 


Make sure to spray XP-S Lube (P/N 293 600 016) 
at least 3 to 5 seconds for proper fubrication. 
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GT! MODELS -~ TYPICAL 
1. Fitting 
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GTX, RXP AND RXT MODELS —- ENGINE COVER 
1. Fitting 


Mechanical Inspection 


Check that the throttle plate moves freely and 
smoothly when depressing throttle lever. Throttle 
plate must return freely, quickly and completely. {f 
not, check for salt accumulation on throttle plate 
shaft. Try lubricating throttle plate shaft, moving 
plate several times and recheck. Replace throttle 
body if necessary. 





Replace throttle body when throttle plate 
does not return properly. 








Before replacing any part, check the following as 

these could be causing the fault. Perform the test 

while the engine is not running. 

~ Throttle cable adjustment too tight. Not return- 
ing fully to idle stop. 

~ Throttle body idle set screw is loose or worn (in 
this case, throttle body must be replaced). 
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~ TPS is loose, 

~ Idle air contro! valve is loose. 

~ Corroded or damaged wiring or connectors. 

~ Throttle body has been replaced and the Closed 


Throttle and Idle Actuator reset has not been 
performed. 


~ ECM has been replaced and the Closed Throt- 
tle and Idle Actuator reset has not been per- 
formed. 


Electrical Inspection 


Refer to THROTTLE POSITION SENSOR (TPS) 
and /DLE AIR CONTROL VALVE further in this 
section, 


Throttle Body Replacement 


Removal 
To remove the throttle body from engine, proceed 
as follows: 


~ Disconnect air intake silencer from throttle 
body. Move boot away. 


~ Remove retaining screws of throttle body. 


M1 20085-020- 





1503 ENGINE 
1. Throttle body 
2. Screws 
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1503 SUPERCHARGED INTERCOOLED ENGINE 

1. Throttle body 

2. Screws 

~ Slightly pull throttle body out. 

~ Disconnect connectors from idle air control 
valve, and TPS. 

~ Disconnect throttle cable. 

Installation 

Installation of the new throttle body is the reverse 

of the removal procedure. 

Make sure throttle cable is correctly adjusted. 


Perform the Closed Throttle and Idle Actuator 
reset. See procedure in BASIC ADJUSTMENTS, 


THROTTLE POSITION SENSOR 
(TPS) 


General 

The throttle position sensor (TPS) is a potentiome- 
er that sends a signal to the ECM which is propor 
ional to the throttle plate angle. 














orn 2008.020.05 





1503 ENGINE 
J. Throtile position sensor {TPS} 
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1503 SUPERCHARGED INTERCOOLED ENGINE 
1. Throttle position sensor (TPS) 


IMPORTANT: Prior to testing the TPS, ensure that 
mechanical components are adequate according 
to THROTTLE BODY above. 


The EMS may generate several fault codes per- 
taining to the TPS. Refer to MON/TORING SYS- 
TEM AND FAULT CODES section for more infor- 
mation. 


TPS Wear Test 


While engine is not running, activate throttle and 
pay attention for smooth operation without physi- 
cal stops of the cable. 


Using the B.U.D.S. software, use the Throttle 
Opening display under Monitoring tab. 


Slowly and regularly depress the throttle. Ob- 
serve the needle movement. It must change 
gradually and regularly as you move the throttle. 
If the needle “sticks”, bounces, suddenly drops 
or if any discrepancy between the throttle move- 
ment and the needie movement is noticed, it 
indicates a worn TPS that needs-to be replaced. 


TPS Voltage Test 


Check the ECM voltage output from to the throttle 
position sensor. 


Disconnect connector from throttle position sen- 
sor. To unlock connector, insert a small screwdriv- 
er between the folded tab. 


NOTE: On the Supercharged models, a mirror is 
useful to see under throttle body, 


Remove and reinstall the DESS key to activate the 
ECM. 


Check the voitage readings as follows. 


238 
























CONNECTION 


Terminal 1 with engine ground 


Terminal 2 with engine ground 


VOLTAGE 





Terminal 3 with engine ground 





srmr2007-021-1 82.2 





f voltage test is good, replace the TPS. 


f voltage test is not good, check the resistance of 
the TPS circuit. 


TPS Resistance Test 
Reconnect the TPS. 


Disconnect the ECM connector A on the ECM. 


Use ECM adapter (P/N 420 277 010} and a multi- 
meter, Probe circuit as per following taple. 





THROTTLE | WIDE OPEN 









ECM ADAPTER IDLE THROTTLE 
POSITION POSITION 
A-24 A-25 1000 - 1100 | 2600 - 2700 


















A-25 A-39 1600 - 2400 | 1600 - 2400 


NOTE: The resistance value should change 
smoothly and proportionally to throttle move- 
ment. Otherwise, replace TPS. 


If resistance values are correct, check ECM. Re- 
fer to ENGINE CONTROL MODULE (ECM) in this 
section. 


if resistance values are incorrect, replace TPS. 


TPS Replacement 
Remove the throttle body as described above. 
Loosen two screws retaining the TPS. 
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Remove TPS. 
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THROTTLE BODY 
1. Throttle position sensor (TPS) 

2. Screws 

Install the new TPS 

Apply Loctite 243 on screw threads and secure 
screws, 

Reinstall remaining removed parts. 


Proceed with the Closed Throttle and Idle Actu- 
ator reset as described in BAS/C ADJUSTMENTS. 


IDLE AIR CONTROL VALVE (IACV) 


An idle air control valve with good resistance mea- 
surement can still be faulty. It is also possible 
that a mechanical failure occurs which is not de- 
tectable without measuring the air flow. Replac- 
ing the idle air control valve may be necessary as 
a test. 


If an erratic engine idle Is experienced, clean the 
idle air bypass in throttle body. 

IACV Resistance Test (at Component) 
Disconnect idle air control valve connector. 
Check the resistance between pins as follows. 





| IDLE AIR CONTROL VALVE | MEASUREMENT | 


RESISTANCE 
@ 20°C (68°F) 





| 





Approximately 50 2 
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f the resistance of any winding is inadequate, re- 
place the idle air control valve. 


f resistance test of valve windings is good, check 
continuity of circuits A-35, A-36, A-37, A-38. 


IACV Resistance Test 
(at ECM Connector) 


Reconnect IACV connector. 
Disconnect ECM A connector, 


Use ECM adapter (P/N 420 277 010) and a multi- 
meter. 


Set multimeter to Q and read resistance as fol- 
lows. 

















bs ECM CONNECTOR MEASUREMENT | 
RESISTANCE 
PIN @ 20°C (68°F) 
A:35 A36 | 
See above. 
A37 A383 | 
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lf any resistance test failed, repair/replace 
wiring/connectors between IACV and ECM. 


If resistance test are good and all valve tests has 
been done, try anew ECM. Refer to ECM. 


Visual Inspection 
Remove DESS key from its post. 
Remove idle air control valve from throttle body. 


Check the piston and bypass channel for dirt/ 
deposits which can cause a sticking piston. 


CAUTION: Do not try to operate the piston of 
the idle air control valve when it is dismount- 
ed. Also do not move the piston by hand. The 
screw drive is very sensitive and will be de- 
stroyed, 


Clean the parts and install the idle air control valve 
on the throttle body. 


Proceed with the Closed Throttle and Idle Actu- 
ator reset as described in BAS/C ADJUSTMENTS. 


CRANKSHAFT POSITION 
SENSOR (CPS) 


A142006:020-1 





1. Crankshatt Position Sensor (CPS) 


Ensure that information center works. Check 
for RPM display at the information center while 
cranking in engine drowned mode. Approximate- 
ly 300 RPM should display. Otherwise perform 
the following tests. 


NOTE: Take into account that a CPS fault can 
be triggered by a bent or missing trigger wheel 
tooth. First check fault codes then CPS as per 
following procedure; if it tests good, verify trigger 
wheel teeth condition. Refer to PTO HOUSING 
AND MAGNETO in the ENGINE section. 
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CPS Voltage Test 
Disconnect CPS connector besides the ECM. 








112008-923.016,.4 


TYPICAL 








Probe terminals while cranking, as shown. 


CPS CONNECTOR MEASUREMENT 
VOLTAGE 


Approximately 2.3 Vac 


















at 


eee 


{nv¢2008-02 1-002, 





CPS Resistance Test 


Disconnect CPS connector. 
follows. 


Probe terminals as 





CPS CONNECTOR MEASUREMENT 


RESISTANCE QQ 
@ 20°C (68°F) 


700 - 900 2 





PIN 
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f resistance is not within specifications, replace 
the CPS, 
f resistance tests good, reconnect the CPS and 
disconnect the ECM connector A on the ECM. 
Using a multimeter and the ECM adapter (P/N 420 
277 010), recheck circuit resistance as per table. 





ECM ADAPTER MEASUREMENT 


PIN RESISTANCE 
@ 20°C (68°F) 


See above 








_ 


AS | Ao 

















f resistance value is correct, check ECM. Refer to 
ENGINE CONTROL MODULE (ECM) in this sec- 
tion. 

f resistance value is incorrect, repair the connec- 
ors or replace the wiring harness between ECM 
connector and the CPS. 


CPS Replacement 


Drain oil from PTO housing. Refer to PTO HOUS- 
ING AND MAGNETO. 


OT 









It is not necessary to drain oil from engine. 





Disconnect CPS connector. 








16-020.058 








1, CPS connector 


Remove wire retaining clip. 
Remove CPS retaining screw, 








1. Wire retaining clip 
2. CPS retaining screw 


Pull out CPS. 


Reverse procedure for installation. However, pay 
attention to the following. 


Apply Loctite 243 (P/N 293 800 060) on screw 
threads then torque to 9 Nem (80 Ibfein). 


Readjust the engine oil level. 


Trigger Wheel Inspection 


Refer to PTO HOUSING AND MAGNETO in the 
ENGINE section. 
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CAMSHAFT POSITION SENSOR 
(CAPS) 





5mmF2006-020-057.0 


1, CAPS 





CAPS Voltage Test (Harness Side) 
Disconnect CAPS connector. 








CAPS HIDDEN BEHIN. 





NNE: 


Install DESS key. 
Probe terminals as shown. 


CAPS CONNECTOR 


PIN 
3 


| 1 





MEASUREMENT 
VOLTAGE 
Battery voltage 
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80112007-021-008,.0 


lf 12 V is read, proceed with CAPS DYNAMIC 
TEST further. 


If 12 V is not read, probe circuit as shown. 


CAPS CONNECTOR MEASUREMENT 





f voltage is now read, check ground circuit A-20 
or continuity. Repair wire/connector if defective. 


f voltage is still not read, check power supply cir- 
cuit for continuity as follows. 


NOTE: To probe terminal of relay fuse box, re- 
move relay. 





RELAY 
FUSE BOX 


CAPS 


CONNECTOR RESISTANCE 





TERMINAL PIN 2 





Close to 0 2 


pe = (continuity) 
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8¥2007-021-008,,¢ 





Repair wire/connector if defective. 
Reinstall relay. 



























CAPS CAPS 
CAPS Dynamic Test CONDITION | CONNECTOR] VOLTAGE 
Remove CAPS sensor from engine. Metallic object 






Battery voltage 







on sensor 





Back-probe connector and read voltage as follows. 


NOTE: To easily probe wire terminals through the 
back of their connectors, Fluke rigid back probe 
(P/N TP88) or equivalent can be used, 





wn12007-050.004 


They can be inserted at the end of the standard 
probes of the Fluke 111 multimeter (P/N 529 035 
868). 











011200702 1-009.8 





f voltage is appropriate, check/repair wiring/ 
connector between sensor and ECM. If it is good, 
check ECM. Refer to ENGINE CONTROL MOD- 
ULE (ECM). 


f voltage is wrong, try a new CAPS. 





yn¢2007:050-005 




















CAPS CAPS 
eel CONNECTOR VOLTAGE CAPS Replacement 
fae | 3 | 2 Close to 0 Vdc Unscrew the retaining screw and replace the 
CAPS. Ensure to reinstall O-ring. 
Apply Loctite 243 (blue) on thread and torque to 
6 Nem (53 ibfeim}, 
$171rZ008-023 243 
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Subsection 01 (ELECTRONIC FUEL INJECTION (EFI)) 
MANIFOLD AIR TEMPERATURE TEMPERATURE RESISTANCE (OHMS) 
SENSOR (MATS) °C | °F | NOMINAL | LOW | HIGH 
: ~ 30 | - 22 12600 | 11800 | 13400 
- 20 4 11400 17000 | 11800 
10 14 9500 g000 | 11,000 
0 32 5900 4900 | 6900 
to | 50 3800 3100 | 4500 
20 68 2500 2200} 2800 
30 86. | 1700 1500 | 1900 
40 104 1200 1080 | 1320 
50 840 750 930 
60 630 510 750 
440 510 
TYPICAL — INTAKE MANIFOLD 325 370 
1, Manifold air temperature sensor (MATS) 245 
MATS Resistance Test 


{112000 .03 





The resistance should be as per following chart. 
Otherwise, replace the MATS. 

f resistance tests good, reconnect the MATS and 
disconnect the ECM connector A on the ECM. 


Using a multimeter and the ECM adapter (P/N 420 
277 010), check the circuit resistance as per table. 








ECM ADAPTER MEASUREMENT 
PIN RESISTANCE Q 
A-7 A-24 

















See table below | 





244 














va 2007-042.004,.8 








lf resistance value is correct, check ECM. Refer to 
ENGINE CONTROL MODULE (ECM) in this sec- 
tion. 

If resistance value is incorrect, repair the connec- 
tors or replace the wiring harness between ECM 
connector and the MATS, 

MATS Replacement 

Disconnect the connector of the MATS. 


Screw MATS out and install the new one, Torque 
to 18 Nem (159 Ibfein). 
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COOLANT TEMPERATURE 
SENSOR (CTS) 














s1¥/2006-020-087,.0 





1, Coolant temperature sensor (CTS) 





NOTE: Overheat signals will appear when coolant 
temperature reaches: 


ENGINE 


TEMPERATURE 
110°C (230°F) 


All 1503 





CTS Resistance Test 


Disconnect the connector from the CTS and check 
the resistance of the sensor itself. 





fa12006-021-008,.a 





The resistance should be as per following chart. 
Otherwise, replace the CTS. 


If resistance tests good, reconnect the CTS and 
disconnect the ECM connector A on the ECM. 


Using a multimeter and the ECM adapter (P/N 420 
277 010), check the circuit resistance as per table. 


sn12008-023 





































































| ECM ADAPTER MEASUREMENT 
| PIN RESISTANCE 
| A-11 A-27 See table below 

TEMPERATURE RESISTANCE (OHMS) 

*C °F [| NOMINAL | LOW | HIGH 
-30 | -22 12600 | 17800 | 13400 
-20 | -4 11400 | 11000 | 11800 
- 10 14 9500 g000 | 11,000 

0 32 6900 4900 | 6900 

50 3800 | 3100 | 4500 
68 2500 2200 | 2800 

30 86 1700 1500 | 1900 
40 104 | 1200 1080 | 1320 

60 122 840 750 930 

510 | 750 
610 














vine2007-042-008 





If resistance value is correct, check ECM. Refer to 
ECM elsewhere in this section. 


lf resistance value is incorrect, repair the connec- 
tors or replace the wiring harness between ECM 
connector and the CTS. 


CTS Replacement 


Unlock expansion separator and temporarily move 
away to gain access. 


Remove the fuel rail cover. 
Disconnect CTS connector and remove CTS. 
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Install the new CTS and torque to 18 Nem 
(159 ibfein). 


Reinstall remaining removed parts. 


MANIFOLD AIR PRESSURE 
SENSOR (MAPS) 


IMPORTANT: Never mix up MAPS of naturally- 
aspirated and supercharged intercooled engines. 
Doing so will automatically lead to a misfunction 
of the ECM and will cause a bad engine calibra- 
ion. 





TYPICAL 
1. Manifold air pressure sensor (MAPS) 


NOTE: This sensor is a dual function device. 
When engine is started and it runs at idle speed, 
the sensor takes the atmospheric pressure and 
stores it in the ECM. Thereafter, it takes the man- 
ifold air pressure at operating RPMs, 


Ensure sensor is correctly installed on intake 
manifold, Otherwise, the MAPS could generate a 
fault code for an unexpected sensor range at idle 
when it reads the atmospheric pressure. Remove 
sensor and check for oil or dirt on its end and if 
problem persists, check throttle plate condition/ 
position and the wiring harness. Perform the 
following tests. 


MAPS Voltage Test 
Check the voltage output from ECM to the mani- 
fold air pressure sensor (MAPS). 

Disconnect connector from MAPS and connect a 
voltmeter to the terminals of the wiring harness 
as per the following table. 


























CONNECTION VOLTAGE 
Terminal 1 with engine ground 5V 
Terminal 2 with engine ground OV 
Terminal 3 with engine ground OV 
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Remove and reinstall the DESS key to activate the 
ECM. 
f voltage test is good, replace the MAPS. 


f voltage test is not good, check the continuity of 
the MAPS circuit. 


MAPS Resistance Test 

Disconnect the ECM connector A on the ECM. 
Using a multimeter and the ECM adapter (P/N 420 
277 010), check the resistance of circuit A-12, 
A-28 and A-40. 

f wiring harness is good, check ECM. Refer to EA- 
GINE CONTROL MODULE (ECM) in this section. 


Otherwise, repair the connectors or replace the 
wiring harness between ECM connector and the 
APS, 


MAPS Replacement 
Disconnect MAPS connector and remove the 
APS. 


nstall the new MAPS paying attention to index 
its tab into the adaptor notch. Apply Loctite 243 
(blue) on screw then torque to 10 Nem (89 lbfein). 
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EXHAUST GAS TEMPERATURE 
SENSOR (EGTS) 


‘sm/2008-023-017_a 


TYPICAL 
1. Muffler 
2, Exhaust gas temperature sensor (EGTS) 


NOTE: Overheat signals will appear when exhaust 
temperature reaches: 


ENGINE TEMPERATURE 
All 1503 115°C (239°F) 


EGTS Resistance Test 


Disconnect the connector from the EGTS and 
check the resistance of the sensor itself. 











The resistance should be as per following chart. 
Otherwise, replace the EGTS. 


If resistance tests good, reconnect the EGTS and 
disconnect the ECM connector A on the ECM. 


Using a multimeter and the ECM adapter (P/N 420 
277 010}, check the circuit resistance as per fol- 
lowing table. 


smr2008-023 






—ECM ADAPTER MEASUREMENT 


TEMPERATURE RESISTANCE (OHMS) 
: 


NOMINAL 
72600 


























11400 


- 10 14 9500 8000 41,000 
5900 4900 6900 
300 | 3100 
2500 2200 2800 
7700 
7200 
gag 
630 




























venr2007-043-004_a 


If resistance value is correct, check ECM. Refer to 
ENGINE CONTROL MODULE (ECM) in this sec- 
tion. 


If resistance vaiue is incorrect, repair the connec- 
tor or replace the wiring harness between ECM 
connector and the EGTS. 


EGTS Replacement 
Disconnect EGTS connector and remove EGTS. 


Apply Loctite 518 on threads of the EGTS then 
install. 
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Repiug connector. 


KNOCK SENSOR (KS) 








AISO3Mote 744, 1 





1. Knock sensor (KS) 


KS Dynamic Test 


Using the B.U.D.S. software, monitor the knock 
sensor using the Faults section, 


Start the engine and bring engine RPM above 
5000 RPM. If no fault code occurs, the knock 
sensor is good. 


Otherwise, do the following. 


Ensure sensor and cylinder head contact surfaces 
are clean and mounting bolt and washer are cor- 
rect and properly torqued down. 


NOTE: It is necessary to remove intake manifold 
to inspect contact surfaces. Refer to /V/AKE 
MANIFOLD AND INTERCOOLER section. 


Check the knock sensor resistance. 


KS Resistance Test 


Disconnect the connector from knock sensor har- 
ness. 


Using a multimeter, check the resistance between 
both terminals on the knock sensor, 


248 

















The resistance should be as per the following 
chart. 

f resistance is not good, replace knock sensor. 

f resistance is good, reconnect the knock sensor 
connector and disconnect connector A from ECM, 
Using a multimeter and the ECM adapter (P/N 420 
277010), check circuit resistance as per following 
table. 











ECM ADAPTER MEASUREMENT 
PIN RESISTANCE QQ 
@ 20°C (68°F) 
AS A+23 5 MQ 




















vie2007-043-005,. 





f wiring harness is good, check ECM. Refer to EN- 
GINE CONTROL MODULE (ECM) in this section. 
Otherwise, repair the connector or replace the 
wiring harness between ECM connector and 
nock sensor. 





s1112008-023 
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KS Replacement 


Remove the intake manifold. Refer to /W7AKE 
MANIFOLD AND INTERCOOLER in the ENG/NE 
section, 


Unscrew and remove knock sensor. 


Clean contact surface, apply Loctite 243 in thread- 
ed hole then install the new knock sensor. 


Torque screw to 24 Nem (18 Ibfeft). 


CAUTION: Improper torque might prevent sen- 
sor to work properly and lead engine to severe 
damage of internal components. 


Replug connector. 


OIL PRESSURE SENSOR (OPS) 








TYPICAL 
1. OPS 


Oil Pressure Test 
First, carefully check the condition of the connec- 
tor terminals. Clean to remove dirt and corrosion 
that coud affect proper operation of the sensor. 
IMPORTANT: Do not apply dielectric grease on 
terminal. 
Before checking the function of the oil pressure 
sensor, an oil pressure test has to be performed 
to be sure the oil pressure is not in fault. Refer to 
LUBRICATION SYSTEM in the ENGINE section. 
When the engine oil pressure tests good but the 
OIL message in the information center is present 
and the beeper sounds: 
— Ensure OPS connector is plugged to the sensor. 
— Check the resistance of the OPS while engine 
is off and while engine is running. 


OPS Resistance Test 
Disconnect the connector from the OPS. 


0712008-023 


Use a multimeter to check the resistance as 
shown. 














OPS ENGINE NOT ENGINE 
CONNECTOR | RUNNING RUNNING 
PIN RESISTANCE (Q) 
Infinitely high (OL) 
Engine Close to 0 2 when pressure 
round (normally reaches 
g closed switch) | 180 - 220 kPa 
{26 - 32 PSI) 








regearnt act 


If resistance values are incorrect, replace OPS. 


If the values are correct, check the continuity of 
the wiring harness. 


Wiring Harness Continuity Test 
Disconnect the ECM connector A from the ECM 


Use the ECM adapter (P/N 420 277 010) and a 
multimeter. Check continuity of OPS circuit as per 
following table. 

















OPS 
CONNECTOR ECM | RESISTANCE 
‘ : Close to 0 2 
Pin 1 Pin A-6 | {continuity} 
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If continuity test failed, repair/replace connector/ 
wiring between ECM connector and OPS. 


If continuity test succeeded, check ECM. Refer to 
ENGINE CONTROL MODULE (ECM) in this sec- 
tion. 


TOPS SWITCH 





6n12007-021-011,.2 





When watercraft tips over, that changes the TOPS 
switch state and signals the ECM to shut down en- 
gine by cutting the ignition and the fuel injection. 
Test with B.U.D.S. 

Check TOPS switch fuse F10 condition. 


Use B.U.D.S. to monitor switch state. 
Monitoring tab. 


Remove TOPS switch from its bracket. Refer to 
REPLACEMENT below. 


Keep switch connected and monitor as follows. 


Look in 
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TOPS SWITCH TOPS STATE IN 
POSITION B.U.D.S. 

Normal upright | OFF 
Upside down | ON 





If TOPS state is wrong, do the following tests. 


TOPS Switch Resistance Test 


Install a temporary connector with 3 wires to 
TOPS switch. 


Connect wires as shown, 
Measure resistance as follows. 









SWITCH 
POSITION 





RESISTANCE 







Upright 







Upside down 














sen12007-021-450_a 
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While turning switch upside down, ensure that 
switch resistance does not change before it reach- 
es 120° +10 from the vertical axis. 


A. No resistance change in this area 


From the upside down position, switch resistance 
should not change before 60° +10 from the verti- 
cal axis, 








A. No resistance change in this area 


If any test failed, replace switch. 

If switch tested good, carry out the TOPS VOLT 
AGE TEST. 

TOPS Voltage Test 

Test voltage at the switch. 

Disconnect TOPS switch connector. 

Install key to DESS post. 

Read voltage as follows. 


TOPS SWITCH CONNECTOR 
Pins A and B 


smi2008-023 





VOLTAGE | 


Battery voltage | 











if battery voltage is not read, carry out the POWER 
SUPPLY CIRCUIT TEST, 





Power Supply Circuit Test 
Read voltage as follows. 


TOPS SWITCH CONNECTOR VOLTAGE 
Pin A and battery ground Battery voltage 





If there is voltage, problem is in the ground circuit. 
Carry out the GROUND CIRCUIT TEST. 


If there is no voltage, check continuity of supply 
circuit as follows. 


NOTE: To probe terminal of relay fuse box, re- 
move relay. 
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Subsection 01 (ELECTRONIC FUEL INJECTION (EFI)) 
RELAY | TOPS SWITCH | .- : TOPS SWITCH ECM ; 
FUSE BOX | CONNECTOR | RESISTANCE CONNECTOR | ADAPTER | RESISTANCE 
_ : ; Close to 0 : j Close to 0 Q 
Terminal oe Pin A (continuity) Pin C Pin B-9 (eontinuiliys 





























f continuity does not test good, repair/replace 
wiring/connector. 


Ground Circuit Test 
Check circuit continuity as follows. 





RESISTANCE | 
Close to 0 Q 


TOPS SWITCH CONNECTOR 
Pin B and battery ground 

















O22 





f continuity does not test good check ground con- 
nections or repair/replace wiring/connector. 


Signal Circuit Test 

Use the ECM adapter (P/N 420 277 010) and a 
multimeter. Check signal circuit resistance as per 
following table. 

252 














f continuity does not test good, repair/replace 
wiring/connector. 


f it tests good, check ECM. Refer to ENGINE 
CONTROL MODULE (ECM) in this section. 


Reinstall relay. 


TOPS Switch Replacement 
Disconnect TOPS switch connector. 


Using a small screwdriver, push small the pin and 
hold while sliding switch out. 









oe 





sit 2007-02 13a 





At installation, ensure to properly insert switch in 
its sliders. 
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Ensure switch properly locks in place. 





s1m12007-021-016..8 
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FUEL TANK/FUEL PUMP 


SERVICE TOOLS 


Description Part Number 
Oetiker pliers 295 000 070 
small hose pincher 295 000 076 .. 
















ECM adapter. 420 277 010 .. 1 269 
vacuum/pressure pump. . 529021 800 .. .. 260-262 
feak test kit (fuel/oil).... .. 529 033 100 .. ... 260 
fuel pressure gauge.... ite 2 DIOSB 7.09" ws cucticaned anaes queen cortnintaviantiters 263 
Fluke 115 multimeter . g B29 O35:868 - sccssvsesutewisrimateskeiacacneis 268 


.. 529 036 023. . 


TALIA ccariartisinentanetnnss fs 263 
fuel pump module socket.. «» $29 036 125 .. well 
vented cap test adapter... ccccccccccssesssssessesersrerertseeiees 29.036 T44 wivtaucvecansaveasienavegcisieraaees 262 
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‘\ Non-vented fuel j 


‘\cap model 
\ 











(11 Ibfein) 








’ r\ge a 


/ ' & iSome 
models 














301#2008-022-100_a | 
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GENERAL 
Z\ WARNING © 


A watercraft engine equipped with a fuel 
injection system requires greater operating 
pressures than one equipped with a carbu- 
retor. Prior to disconnecting a fuel hose or 
removing a fuel system component, follow 
the recommendations described in this sec- 
tion. 








Z\ WARNING 


Fuel lines remain under pressure at all times. 
Always proceed with care and use appro- 
priate safety equipment when working on a 
pressurized fuel system. Wear safety glass- 
es. 





ed 


Z\ WARNING 


Always disconnect battery prior to working 
on the fuel system. Fuel is flammable and 
explosive under certain conditions. Always 
work in a well ventilated area. Do not al- 
low fuel to spill on hot engine parts and/or 
on electrical connectors. Proceed with care 
when removing/installing high pressure test 
equipment or disconnecting fuel line connec- 
tions. Use B.U.D.S. software to release fuel 
pressure prior to removing a hose. Cover 
the fuel line connection with an absorbent 
shop rag. Slowly disconnect the fuel hose to 
minimize spilling. Wipe off any fuel spillage 
in the bilge. Before reconnecting battery, 
make sure there is no fuel odor present and 
if so, vent the bilge area thoroughly. 


Z\ WARNING 


Whenever repairing the fuel system, always 
check for water infiltration in the fuel tank. 
Replace any damaged, leaking or deteriorat- 
ed fuel line. When the repair is completed, 
ensure that hoses and connections from fu- 
el rail to the fuel pump are properly secured. 
Then, pressurize the fuel system. After car- 
rying out a fuel pump pressure test, use the 
valve on the fuel pressure gauge to release 
the pressure (if so equipped). 

















$N9F2008-022 


Z\ WARNING 


The fuel pump is energized for a few sec- 
onds each time the safety lanyard is installed, 
it builds fuel system pressure very quickly. 
Prior to installing the safety lanyard on the 
DESS posi, ensure there are no disconnect- 
ed or damaged fuel lines that may leak fue! 
in the vehicle. A high pressure leak test must 
be carried outwhenever a fuel system compo- 
nent has been disconnected. 





NOTE: Before removing a fuel hose or fuel ven 
ose, take note of its routing for proper reinstalla- 
ion. 


POONA Nintene 


Ensure wires and hoses are routed and se- 
cured away from any vibrating, rotating, 
moving or hot components or sharp edges. 
Use appropriate shields and fastening de- 
vices as required, _| 











SYSTEM DESCRIPTION 


The fuel tank/fuel pump system is comprised of: 
- A fuel tank 


- A fuel pump module mounted inside the fuel 
tank 


- A fuel vent system, and 

- A variety of hoses. 

The fuel pump module is basically comprised of: 

~ An electric fuel pump mounted inside a canister 
type pump reservoir 

- A lower inlet filter 

~ An upper outlet filter 

~ A pressure regulator 

- A float type fuel level sensor. 
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AOUE-OR2GOT 








FUEL PUMP MODULE 

1. Fuel pump reservoir 

2. Lower inlet filter 

3. Upper outiet titer 

4. Pressure regulator 

5, Float type fuel level sensor 


Fuel Pump Operation 

When the pump is in operation, it draws fuel into 
the canister through a lower inlet filter and a disk 
type valve. 

The pressurized fuel is pushed through an upper 
outlet filter to the engine injector rail. 
Excess fuel pressure generated by the pump is 
routed from the upper filter back to the pump can- 
ister reservoir by a pressure regulator mounted on 
the pump reservoir cover. 
When the safety lanyard (DESS key) is installed, 
the electrical system is powered. The fuel pump 
will come on for approximately 2 seconds to pres- 
surize the fuel injector rail in preparation for the 
engine start. 


The ECM supplies the ground signal to turn on the 
fuel pump motor. 


The pressure regulator will ensure appropriate but 
not excessive fuel pressure is supplied to the in- 
jector system. 
When the ECM receives a signal to shut down 
the engine (start/stop switch, safety lanyard, or 
T.O.P.S. sensor) it removes the fuel pump ground 
signal. 








Fuel Level Indication 


An electric float type fuel level sensor is mounted 
on the side of the fuel pump reservoir. As the 
float moves with changing fuel levels, it varies a 
resistance that changes the voltage signal sent to 
the ECM, this signal is representative of the fuel 
level. 
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The ECM interprets the fuel level voltage signal it 
receives from the fuel level sensor. it then sends 
a signal through the communication bus to the in- 
formation center to display fuel quantity levels, or 
a low fuel warning message when required. 


The ECM will also supply the ground signal to the 
beeper which produces the appropriate beep sig- 
nal to warn the driver of a low fuel condition. 


The fuel level sensor resistance is at its lowest 
value when the fuel tank is full, and at its highest 
value when the tank is empty. 


Refer to the GAUGE/FUSES section for fuel level 
sensor testing procedures. 


Fuel Tank Vent System Operation 


Models with Separate Vent System 
Components 


The fuel tank is equipped with a vent system that 
provides over pressure relief and negative pres- 
sure relief of the fuel tank. 


Air can enter the fuel tank at all times through 
the vent system inlet check valve. This prevents 
negative pressure within the fuel tank which could 
cause fuel starvation. 








TYPICAL — AIR ENTERS THROUGH INLET CHECK VALVE 


The vent inlet check valve also prevents fuel from 
flowing out through the inlet of the vent system. 


The pressure relief valve prevents fuel tank over- 
pressure. 


Air cannot leave the tank through the pressure re- 
lief valve until the internal tank pressure reaches 
maximum operating pressure. 
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| seat 6-04 


TYPICAL ~ PRESSURE RELIEF VALVE OPENS AT MAXIMUM 
OPERATING PRESSURE 





f the pressure in the fuel tank builds up and ex- 
ceeds 3.5 kPa (.5 PSI), the pressure relief valve 
opens and lets the excess pressure evacuate 
hrough the vent system OUTLET, 


Z\ WARNING 


lf the pressure relief valve is stuck, the pres- 
sure in the fuel system will build up and may 
cause fuel to leak in the engine compartment. 














NOTE: If the fuel tank cap is replaced on a fu- 
el tank with separate vent system components, 
the vented cap may be installed instead of the 
non-vented type. This will only double the vent 
protection of the fuel tank. 


Models with a Vented Fuel Tank Cap 
On later 2008 models, the vent system composed 
of separate valves and hoses, has been replaced 
by a vented fuel tank cap which replaces the more 
complex vent system of earlier models. 


It can be identified by the following items: 


- Decal identifying use of a vented fuel tank cap 
next to filler neck, 











Use only BRP vented fuel cap. 


Utiliser seulement le bouchon 
a essence ventilé de BRP. 219903071 
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DECAL FOR FUEL TANK WITH VENTED CAP 








~ The vented cap has a different look 
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1. Vented fuel tank cap 
2, Non-vented fuel tank cap 





— Entire vent system is incorporated within the 
fuel tank cap. 





1, Inlet check valve/pressure relief valve 


- Vent inlet and outlet ports on the hull are 
blanked off. 











1. Fuel system outlet vent blanked off 
2, Battery vent 


~ Fuel tank vent outlet fitting on the fuel pump 
module is capped. 
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MODELS WITHOUT VENT LINES 

1, Fuel pump module 

2. Fuel tank vent fitting capped 

3, Fuel pump module electrical connector 
4, Fuel pump outlet quick disconnect fitting 


Z\ WARNING 


On models equipped with the vented fuel 
tank cap, if the cap requires replacement, it 
must be replaced with an approved vented 
cap of the same type supplied by BRP. Use of 
any other cap, or use of the non-vented cap 
will not allow proper venting of the fuel tank. 
The result may be engine fuel starvation, fuel 
tank overpressure, or fuel leaks which could 
lead to a fire or an explosion, 

Failure to comply with this warning may re- 
sult in equipment damage, serious injury, or 
death. 











NOTE: BRP is the only supplier of the vented fuel 
tank cap. There is no equivalent vented fuel tank 
cap available on the market today. 


INSPECTION 
FUEL TANK LEAK TEST 


Models with Separate Vent System 
Components 

NOTE: The fuel tank leak test also tests for leaks 
in the vent system hoses. 

Fill up fuel tank, reinsta!l and tighten fuel cap. 
Open the front storage compartment cover and 
remove the storage bin. 

Install a small hose pincher (P/N 295 000 076) on 
the vent outlet line near the pressure relief valve. 
Remove the vent inlet check valve from the vehi- 
cle body. 

Using the vacuum/pressure pump (P/N 529 021 
800}, pressurize the fue! tank through the vent fine 
(INLET side) as per following table. 
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FUEL TANK LEAK TEST (NON VENTED CAP} 








TIME WITHOUT 
RnGPSUHE PRESSURE DROP | 
21 kPa (3 PSI) 10 minutes | 











G 








s72006-026-003 3 


TYPICAL ~ FUEL TANK LEAK TEST 





If the pressure drops, locate fuel leak(s), repair/ 
replace leaking component(s) and carry out a new 
fuel system leak check to validate repair and en- 
sure there are no other leaks. 


To locate a leak, check for a fuel smell or leaking 
fuel. 


If a fuel smell is detected but a leak is not visible, 
spray a soapy water solution on components to 
ease locating the leak(s); bubbles will indicate leak 
location(s). 


CAUTION: When the fuel system leak test is 
complete, thoroughly rinse all components of 
the soapy water solution with clear water. A 
soapy water residue may cause premature de- 
terioration and must be rinsed away. 


ZA\ WARNING 


If a leak is found, do not start the engine. 
Wipe off any fuel that leaked and ventilate 


the hull thoroughly to remove any accumulat- 
ed fuel vapors. Do not use electric powered 
tools on watercraft unless system has passed 
the leak test. 








NOTE: Do not release air pressure within fuel 
tank. Carry out the CHECK VALVE AND PRES- 
SURE RELIEF VALVE TESTto ensure proper vent 
system operation. 

Models with Vented Fuel Tank Cap 

Fill up fuel tank. 


Install the fuel tank leak test cap from the leak test 
kit (fuel/oil) (P/N 529 033 100) onto the fuel tank 
filler neck. 
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NOTE: The LH cap in the following illustration is 
the test cap required for this test. 








629033100 


LEAK TEST KIT (FUEL OIL) 





Open the front storage compartment cover and 
remove the storage bin. 


Using the vacuum/pressure pump (P/N 529 021 
800), pressurize the fuel tank through the fuel tank 
leak test cap as per following table. 


FUEL TANK LEAK TEST (VENTED CAP) 


TIME WITHOUT 
PRESSURE DROP 


lf the pressure drops, locate fuel leak(s), repair/ 
replace leaking component(s) and carry out a new 
fuel system leak check to validate repair and en- 
sure there are no other leaks. 


To locate a leak, check for a fuel smell or leaking 
fuel. 


If a fuel smell is detected but a leak is not visible, 
spray a soapy water solution on components to 
ease locating the leak(s); bubbles will indicate leak 
location(s). 


CAUTION: When the fuel system leak test is 
complete, thoroughly rinse all components of 
the soapy water solution with clear water. A 
soapy water residue may cause premature de- 
terioration and must be rinsed away. 





PRESSURE 





21 kPa (3 PSI) 


NGG 


If a leak is found, do not start the engine. 
Wipe off any fuel that leaked and ventilate 
the hull thoroughly to remove any accumulat- 
ed fuel vapors. Do not use electric powered 
tools on watercraft unless system has passed 
the leak test. 








Release air pressure in fuel tank. 
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Check Valve and Pressure Relief 
Valve Test 


Early 2008 Models with Separate Vent 
System Components 


Ensure fuel vent iniet check valve is installed with 
the black side facing in towards the vent line as 
illustrated. 





8112006-026.004 


FUEL VENT INLET CHECK VALVE INSTALLED WITH BLACK SIDE 
FACING IN WARDS TOWARDS THE VENT LINE 





Ensure the pressure relief valve is installed with 
the arrow on the valve facing outwards, away from 
vent line as illustrated. 
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PRESSURE RELIEF VALVE INSTALLED WITH ARROW ON VALVE 
FACING OUTWARDS AWAY FROM VENT LINE 


Pressure Relief Valve Test 


With fuel tank still pressurized from the previous 
fuel tank leak test, carry out the following proce- 
dure: 


When removing the hose pincher from the fuel 
tank vent outlet line, alternately touch and release 
the end of the pressure relief valve. You should 
feel pressurized air flowing out indicating the relief 
valve is working. 
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TYPICAL ~ TEST FOR AIR FLOWING OUT WHEN REMOVING 
HOSE PINCHER 





Using the pressure/vacuum pump, increase fuel 
ank pressure until the pressure relief valve opens. 


NOTE: Pressure relief valve should open when the 
uel tank pressure is between 2.76 to 7.6 kPa (.4 
to 1.1 PSI) preventing fuel tank overpressure. This 
validates pressure relief valve operation. 


Remove fuel tank cap. 


NOTE: You should here remaining air pressure 
within fuel tank escape as fuel cap seal is loos- 
ened. 


Inlet Check Valve Test 


Blow low pressure air into fuel tank through vent 
system inlet check valve. Air must flow freely 
through inlet check valve and out fuel tank filler 
neck. 








‘5m(2006:026-008.4 





Reinstail vent inlet check valve in its grommet. 
Remove all tools and install any removed parts. 


Late 2008 Models with Vented Fuel lank Cap 


Inlet Check Valve Function Test 


Install the vented fuel tank cap onto the vented 
cap test adapter (P/N 529 036 141). 
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629036141 


VENTED CAP TEST ADAPTER 





Set the vacuum/pressure pump (P/N 529 021 800) 
‘o the vacuum function and connect it to the op- 
posite end of the test adapter. 


Squeeze the vacuum/pressure pump handle sev- 
eral times to draw air in through the fuel tank vent 
cap. 

Air should be drawn in freely and vacuum pressure 
indication on vacuum pump should remain at ze- 
ro, If vacuum pressure rises, replace the fuel tank 
vented cap, 





Pressure Relief Valve Function Test 


Set the vacuum/pressure pump (P/N 529 021 800) 
to the pressure function. 


Apply pressure to the vented cap test adapter and 
observe the pressure rise. 


When pressure in the adapter has reached 1.38 
to 12.4 kPa (0.2 to 1.8 PSI), the pressure relief 
valve should open preventing a further increase in 
pressure, 


If pressure increases above specification, replace 
the vented fuel tank cap. 


FUEL SYSTEM HIGH PRESSURE 
LEAK TEST 


Z\ WARNING 


A high pressure leak test must be carried out 


before starting the engine anytime a fuel sys- 
tem component has been disconnected for 
maintenance, or replacement. 








Visually inspect fuel system to ensure all fuel 
system connections are installed. Lightly pulling 
on hoses at each connection will ensure they 
are properly locked at the quick disconnects, and 
secured to each fitting. 
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Install safety lanyard, this will turn on the fuel 
pump for a few seconds and pressurize the high 
pressure fuel system. Do not start engine at this 
time. 


Check for fuel odor and visually inspect hoses, fit- 
tings and components for leaking fuel. 


If a leak is detected, repair or replace the leaking 
component and carry out a high pressure leak test 
after the repair. 


lf no leak is found, engine can be started. 


FUEL PUMP PRESSURE TEST 


Before proceeding to the pressure test ensure the 
battery is fully charged. Battery voltage must be 
over 12 volts, 

Connect to the latest B.U.D.S. software, refer to 
COMMUNICATION TOOLSYB.U.D.S. SOFTWARE 
section. 


Select the Read Data button. 
Select the Activation tab. 


On the RH side of the activation page, select Fuel 
Press Relief button to release the fuel pressure in 
the system. 
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RELEASING FUEL SYSTEM PRESSURE 
1, Activation page tab 
2. Fuel Press Relief button 


The pressure test will show the available pressure 
at the fuel pump outlet. it validates the pressure 
regulator, the fue! pump and tests for leaks in the 
system, 


Open front storage compartment cover. 
Remove the storage basket (if so equipped). 


Remove glove box for access to fuel pump. Refer 
to BODY section. 


Cut locking tie retaining the aft end of the front hull 
ventilation tube, detach it from its forward retain- 
ing clip, and remove it for access to the fuel pump. 
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Ensure hoses and fittings are not leaking. Repair 
any leak, 


Ensure there is enough gas in fuel tank. 






The fuel hose may be under pressure. Cov- 
er the fuel line connection with an absorbent 
shop rag. Slowly disconnect the fuel hose to 
release any residual pressure. Wipe off any 
fuel spillage inside bilge. 








Disconnect the pressure outlet hose from the fue 
pump. 





1. Pressure outlet hose to disconnect 


Install thefuel pressure gauge (P/N 529 035 709) 
and the 7-fitting (P/N 529 036 023) between dis- 
connected hose and fuel pump fitting (inline instal- 
lation). 














7. Fuel pump quick disconnect to T-fitting 
2. Ffitting to fuel pump 
3. Fuel pressure gauge hose to T~fitting 
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nstall safety lanyard and observe fuel pressure. 
Do not crank engine. Repeat twice. Release 


pressure in system using B.U.D.S. between each 
est so that gauge returns to zero (0). 








8 





FUEL PUMP PRESSURE TEST 






FUEL PRESSURE (when 
installing safety lanyard) 







MODELS 






4-TEC naturally 
aspirated 





290 - 310 kPa (42 - 45 PSI) 





4-TEC supercharged 
intercooled 





386 - 414 kPa (56 - 60 PSI) 


Crank or start engine and observe fuel pressure. 
The fuel pressure should be the same as above. 


f pressure is good, fuel pump and pressure regu- 
ator are functioning correctly. 


A rapid pressure drop indicates leakage either 
rom the fuel rail or from the fuel pump check 
valve. Check fuel rail for leaks. if leak occurs 
while installing safety lanyard on DESS post and 
uel rail is not leaking, then replace fuel pump 
module, 


A slow pressure drop indicates leakage either 
rom a fuel injector or from the fuel pressure 
regulator in the fuel pump module. To check 
uel injectors for leaks, refer to the ELECTRONIC 
FUEL INJECTION (EFI) section. If injectors are 
not leaking, then replace fuel pump. 


Release fuel pressure insystem using B.U.D.S. as 
described in the beginning of this procedure. 
Remove pressure gauge and reinstall fuel hose on 
uel pump module. 


Z\ WARNING 


Wipe off any fuel spillage in the bilge. Fuel 
is flammable and explosive under certain 
conditions. Always work in a well ventilated 
area. 














264 


Reinstall all removed parts. 


PROCEDURES 


FUEL HOSES AND OETIKER 
CLAMPS 


Fuel Hose Inspection 


Inspect all fuel hoses for wear, kinks, cracks or any 
other types of damages. 


Inspect all clamps for tightness. 


Fuel Hose Replacement 


When replacing fuel lines on all SEA-DOO water- 
craft models, be sure to use “A1” type hose ap- 
proved by BRP for pressurized hoses, and “B1" 
type hose approved by BRP for ventilation hoses. 
These hoses available from BRP meet our sys- 
tem requirements and will ensure continued prop- 
er and safe operation. 


Z\ WARNING 
Use of fuel lines other than those recom- 
mended by BRP may compromise fuel sys- 
tem integrity. 


Z\ WARNING 


Whenever removing a hose in the fuel sys- 
tem, always use new Oetiker clamps at as- 
sembly. Then, validate fuel tightness by per- 
forming a fuel tank leak test or a high pressure 
leak test as applicable. 








Oetiker Clamp Replacement 


To secure or cut Oetiker clamps on fuel lines, use 
Oetiker pliers (P/N 295 000 070), 








FO1BO3A 





1, Cutting clamp 
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018054, 


1. Securing clamp in limited access 


FUEL FILTER 


Fuel Filter Removal 


NOTE: The lower fuel filter on the fuel pump mod- 
ule does not require replacement under normal 
operating conditions. Replace only if permanent- 
YY clogged or damaged. The fuel pump assembly 
must be removed from the fuel tank to access the 
lower fuel filter. 


Remove fuel pump. Refer to FUEL PUMP in this 
section. 









Z\ WARNING 


The upper filter and fuel pump reservoir on 
the fuel pump module contain fuel which will 
drain out when fuel pump module is not in 
an upright position, Turn fuel pump mod- 
ule upside down in an appropriate container 
to drain it of all fuel prior to performing any 
maintenance on the assembly. 


Turn fuel pump upside down. 


NOTE: Take note of lower filter alignment with 
pump reservoir housing for reinstallation. 

Using a small flat screwdriver, pry up the filter lock- 
ing tabs (one each side) to release it from its lock- 
ing pins on the fuel pump reservoir housing. 
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1. Fuel filter locking tab {x2} 
2. Filter locking pin (x2) 


Pull filter off fuel pump reservoir housing. 






Fuel Filter Inspection 


Check if particles are present in fuel filter. If so, 
replace it. 


Fuel Filter Installation 
Align new filter with pump reservoir housing. 


Press new filter on by hand. Ensure it is fully seat- 
ed and locked onto the pump reservoir housing. 


Reinstall fuel pump as per procedure in this sec- 
tion. 


Carry out a FUEL SYSTEM HIGH PRESSURE 
LEAK TEST as described in this section. 


FUEL TANK 


Fuel Tank Inspection 


Inspect fuel tank retaining straps for wear, cracks 
or any other damages. 


Inspect fuel tank for wear caused by any abnormal 
contact or rubbing with other component(s). 


Disconnect fuel filler hose. 


Inspect fuel tank filler hose for wear, cracks or oth- 
er damages. 


Visually inspect the inside and outside of the fuel 
tank filler necks for crack(s). If crack(s) are found, 
replace fuel tank. 

With your fingers, feel the inside and outside sur- 
faces of fuel tank, especially near the filler neck. 


Flex fuel tank necks to ensure there are no hidden 
cracks. 


265 


www.SeaDooManuals.net 





Section 05 FUEL SYSTEM 
Subsection 02 (FUEL TANK/FUEL PUMP) 





NOTE: A fuel tank is comprised of 2 components: 
the tank and the filler neck. The necks are injec- 
tion moided and the tank is then blow molded over 
the necks. During the molding process, a small 
molding seam may appear on the inner side of the 
necks at approximately 4 mm (5/32 in) from the 
base of the neck. It is a normal! situation to have a 
molding seam and it should not be confused with 
a crack. 








FO7FOGA 


1P 
2: 
3. 
4, 
&. 
A. 





Tank upper surface area 

Inspect outer upper surface at filler neck 
Normal molding seam 

Inspect upper surface area inside filler neck 
Base of filler neck 

Approx, 4 nim (6/32 in) 


Install filler hose. 


NOTE: Always ensure that filler hose retaining 
clamps are properly positioned and tightened to 
3.5 Nem (31 Ibfein). 


Fuel Tank Removal 

Remove seat and glove box, refer to BODY sec- 
tion. 

Connect to the latest B.U.D.S. software, refer to 


COMMUNICATION TOOLS/B.U.D.S. SOFTWARE 
section. 


Select the Read Data button. 
Select the Activation tab. 


On the RH side of the activation page, select Fuel 
Press Relief button to release the fuel pressure in 
the system. 
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RELEASING FUEL SYSTEM PRESSURE 
1. Activation page tab 
2. Fuel Press Relief button 





Siphon fuel tank. 


Disconnect and remove battery, refer to the 
CHARGING SYSTEM section, 


Remove engine, refer to the ENG/NE REMOVAL/ 
INSTALLATION section for procedures, 


Models with Battery and Fuse Box 
Support Ahead of Engine 


Remove the following items from the fuse box 
support: 


Step Remove diagnostic connector and storage cap 
Step 2: Remove screw securing relay fuse box 
Step 3: Remove relay fuse box fron) support 


Step 4: Cut locking ties securing starter solenoid cables 

Step &: Press in on Solenoid retaining tab to release 

Step 6: Pull out solenoid and set aside 

Step 7; Release main fuse box retaining tabs (one each side) using 
a sinall flat screwativer 

Step 8: Pull out main fuse box and set aside 

Step 9: Pull up on TOPS switch to remove 


With the above items removed from the fuse box 
support, cut the locking ties securing the wiring 
harness to the back of the support, then move 
the harness and components aside as required to 
allow removal of fuel tank. 
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NOTE: On some models, it will be necessary to 
completely remove the fuse box support by drilling 
out the four retaining rivets. 


All Models 


Through the glove box opening, disconnect fuel 
pump connections. 


Harness connector 
Vent hose (non-vented cap models) 
Pump pressure outlet quick disconnect 


eyo 


Carefully remove fuel pump from fuel tank, refer 
to FUEL PUMP in this section for details. 





FIBRO9A 





TYPICAL 


Detach reverse system cable from its suppor 
by removing the two plate retaining screws and 
pulling the cable from the support. 





CAUTION: When removing reverse system ca- 
ble from its support, it is important to note po- 
sition of cable in support for reinstallation. If 
cable is not reinstalled correctly, reverse sys- 
tem will not function properly. 
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FIBFOBA 








1, Locking plate screws (reverse cable support) 


Open front storage cover and remove storage bin. 
Disconnect fuel tank filler hose. 











1. Filler hose at fuel tank 
2. Retaining clamp 


Cut locking ties as required to release wiring har- 
ness from air intake silencer, fuel tank retaining 
strap and reverse cable support. 


NOTE: Take note of wire harness, hose and cable 
routing for proper reinstallation. Also note method 
used for securing with locking ties. 

Detach fuel tank retaining straps. 


Remove air intake silencer. Refer to A/A /N7TAKE 
SYSTEM subsection. 


Remove fue! tank from the vehicle. 
Inspect hull and rubber pad for wear. 





iM 


Ensure that fiberglass is not exposed. 
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Fuel Tank Installation 


NOTE: Apply torque values as specified in the ex- 
ploded view. 


Ensure rubber pads are properly positioned. 
Insert fuel tank in hull. 
Position air intake silencer on fuel tank. 


Place fuel tank retaining strap ends in anchoring 
clips (bottom) and in guides of air box. Use tape 
to hold straps on the top of fuel tank. 
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1. Fuel tank retaining strap 
2. Clip anchor securing strap to hull 


nsert long retaining strap ends in short strap 
hooks on top of fuel tank. 


NOTE: Fuel tank retaining straps are paired one 
ong and one short together, and two consecutive 
pairs are installed in opposing directions to stagger 
the metal retainers. See following illustration, 








REAR FUEL TANK RETAINING STRAPS ILLUSTRATED (FRONT 
STRAPS SIMILAR) 

1, Long retaining straps 

2. Short retaining straps 


Properly secure wire harness, cabies and hose as 
prior to removal using appropriate locking ties. 


install fuel tank filler hose and torque retaining 
clamps, refer to exploded view for torque value, 
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Reinstall ali other removed parts in the reverse 
order of removal. 

NOTE: Refer to installation instructions specific to 
each component for installation details, torques, 
special tools and service products required for 
proper installation. 

When vehicle reassembly is complete, carry out 
a FUEL TANK LEAK TEST and a FUEL SYSTEM 
HIGH PRESSURE LEAK TEST as described in this 
section, 


FUEL PUMP 


Fuel Pump Testing 
NOTE: See also the fuel system diagnostic flow 
chart in the 7ROUBLESHOOTING section. 


Connect safety Janyard to DESS post, the fuel 
pump should run for 2 seconds to build up fuel 
system pressure. 

If the pump does not function, check fuse 6. 
Ensure ECM is powered-up (information center 
comes on). If the information center does not 
come on, check fuse 16. If fuse 16 is good, refer 
to the ENGINE MANAGEMENT SYSTEM section. 
If information center comes on, remove safety lan- 
yard and carry out a FUEL PUMP INPUT VOLTAGE 
TEST, 


Fuel Pump Input Voltage Test 


Disconnect fuel pump harness connector. 


Set Fluke 115 multimeter (P/N 529 035 868) to 
Vde. 


install safety lanyard. 


Test for pump input voltage at fuel pump harness 
connector terminals as per following table. 





FUEL PUMP INPUT VOLTAGE TEST 
FUEL PUMP HARNESS 








CONNECTOR NON 
Pin B (+) Pin A (-) 
; Battery voltage 
Pin B (+) Battery ground 
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When installing safety lanyard, you should read 
battery voltage for approximately 2 seconds (then 
voltage will drop to approximately 11 V). 


If battery voltage is read, the problem can be in 
the fuel pump or in the harness connector, Repair 
or replace as required. 

If battery voltage is read to battery ground but not 
to pin A, test continuity of fuel pump ground wire 
to ECM, See FUEL PUMP HARNESS CONTINU- 
/TY TEST in this section. 

If battery voltage is not read, test continuity of 
pump input voltage wire to relay fuse box. See 
FUEL PUMP HARNESS CONTINUITY TEST in this 
section, 


Fuel Pump Harness Continuity Test 
Reconnect the fuel pump harness connector. 
Remove fuse 6 in main fuse box. 


Remove ECM connector B and install it on the 
ECM adapter (P/N 420 277 010). 
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Set multimeter to 2 setting and test pump wiring 
continuity as per following tables. 





HARNESS CONTINUITY TEST THROUGH 








FUEL PUMP 
RESISTANCE 
PROBE @ 20°C (68°F) 
; ECM 
Mere Han connector B Approx. 12 Q 
P pin B 29 














HARNESS CONTINUITY TEST THROUGH FUEL PUMP 





f you obtained approximately 12 ohms, the fue 
pump and its wiring harness are good. 


FUEL PUMP HARNESS CONTINUITY 
TEST (WIRING ONLY) 


RESISTANCE 
RBOBE @ 20°C (68°F) 





Pump harness 


Main f 
connector Use BOX 








: pin A 4 
pin.8 Close to On 
Pump harness ECM (continuity) 
connector connector B 
pin A pin B 29 
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990/2008-022-018_b 








Repair or replace wiring as required. 


Fuel Pump Removal 
Remove seat, refer to the BODY section. 


Connect to the latest B.U.D.S. software, refer to 
COMMUNICATION TOOLS/B. U.D.S. SOFTWARE 
section. 


Select the Read Data button, 
Select the Activation tab. 


On the RH side of the activation page, select Fu- 
el Press Relief button to release the fuel system 
pressure, 


Sepa 
5 i 
Pura Pan 


4 eet 


Siph Geetest 





RELEASING FUEL SYSTEM PRESSURE 
1. Activation page tab 
2. Fuel Press Relief button 


Disconnect the negative battery terminal, refer to 
CHARGING SYSTEM section. 

Open front storage compartment cover. 

Remove the storage basket (if so equipped). 
Remove glove box, refer to the BODY section. 


On certain modeis, cut locking tie securing the aft 
end of the front huil ventilation tube(s}, detach it 
from its forward retaining clip and remove it for 
ease of access to the fuel pump. 


270 





8m12008-022-002_a 





1. Front hull ventilation tube 
2, Locking tie 


Disconnect fuel pump electrical connector. 


Disconnect the vent tube from the fuel pump (as 
applicable). 


NOTE: Some models use a fuel tank vented cap 
instead of a vent system comprised of separate 
components. On these models, the vent fitting 
on the fuel pump module will be capped. 





1, Harness connector 
2. Vent hose (non-vented cap models) 
3, Pump pressure outlet quick disconnect 
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MODEL WITHOUT VENT LINES 
1, Fuel pump module 

2. Fuel tank vent fitting capped 
3. Fuel pump module electrical connector 
4, Fuel pump outlet quick disconnect fitting 


Wrap shop rags around the base of the fuel pump 
pressure hose fitting, the press on the quick 
disconnect fitting release button and remove the 
pump pressure hose from the fuel pump fitting. 





7, Fuel pump pres. 
2. Quick disconnect fitting 





Reach in through the glove box opening and re- 
move the fuel pump retaining nut using the fuel 
pump module socket (P/N 529 036 125). 


91¢2008-022 








1. Fuel pump retaining nut 
2. Fuel pump module socket 


CAUTION: While pulling out the fuel pump 
module, pay attention to the corrugated tubes 
and fuel sensor float arm. Float arm can get 
caught up and bend which will reduce fuel sen- 
sor accuracy. If fuel pump module is dropped 
or damaged, it must be replaced. 


Slowly pull fuel pump module up through open- 
ing until corrugated tubes contact sides of open- 
ing. Tilt the fuel pump module and gently press 
the tubes inwards as you slowly pull the pump up- 
wards. 


Z\ WARNING 
The upper filter and fuel pump reservoir on 


the fuel pump module contain fuel which will 
drain out when fuel pump module is not in an 
upright position. 





When the float arm makes contact with the top 
of the fuel tank, tilt the pump module towards the 
float as you pull the pump out of the tank. 


Carefully pull fuel pump module out through glove 
box opening. 
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TYPICAL 


ZX WARNING 


Always wipe off any fuel spillage from the wa- 
tercraft. When working with fuel or fuel sys- 
tem and its components, always work in a 
well ventilated area. 





Installation 


Reverse the removal procedure however, pay at- 
tention to the following. 


Install a new fuel pump module gasket each time 
the module is reinstalled. 


Apply torque values as specified in the exploded 
view. 


Carefully insert fuel pump module in fuel tank so 
as not to bend float arm. 


Align arrow on top of fuel pump module with index 
mark on top of fuel tank or fuel sensor accuracy 
will be affected. 


NOTE: Index mark and arrow locations are high- 
lighted for clarity in following illustration. 
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FUEL PUMP MODULE INDEXING 
1. Index mark on fuel tank 
2. Fuel pump module alignment arrow 





Carry out a FUEL TANK LEAK TEST and a FUEL 
SYSTEM HIGH PRESSURE LEAK TEST. See pro- 
cedures in this section. 


FUEL LEVEL SENSOR 


Fuel Level Sensor Removal 





1n12008.022.029 


FUEL LEVEL SENSOR 





Remove fuel pump module from fuel tank, see 
FUEL PUMP REMOVAL in this section, 


: UAENGUNISTETE 

The upper filter and fuel pump reservoir on 
the fuel pump module contain fuel which will 
drain out when fuel pump module is not in 
an upright position. Turn fuel pump mod- 
ule upside down in an appropriate container 
to drain it of all fuel prior to performing any 
maintenance on the assembly. 











Drain all fuel from the upper fuel filter and fuel 
pump reservoir in an appropriate container. 
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NOTE: Note routing of fuel level sensor wires prior 
to disconnecting the sensor from the fuel pump 
module flange. 


Disconnect the fuel level sensor connector from 
the fuel pump module upper flange. 











1, Pressure regulator 
2. Pressure regulator locking tab 
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1. Fuel level sensor connector 


Disconnect the ground wire from the pressure 
regulator. Be careful not to bend the ground con- 
tact on the pressure regulator, 





1. Pressure regulator locking tab 
2. Pressure regulator rotated clockwise over locking tab 


Once the pressure regulator is rotate over the 
locking tab, pull up on it to remove it from the 
pump reservoir cover. 





7. Pressure regulator 
2. Ground wire contact on pressure regulator 
3. Ground wire disconnected 


Using a flat screwdriver, press down on the lock- 
ing tab just below the pressure regulator to re- 
lease it from the pump reservoir cover, and rotate 
it clockwise simultaneously so that it slips over the 
locking tab. 





1. Pressure regulator alignment tabs 
2, Fuel pump reservoir alignment tabs 


NOTE: The pressure regulator cover must not be 
removed from the pressure regulator housing as- 
sembly. 

smr2008-022 273 


www.SeaDooManuals.net 





Section 05 FUEL SYSTEM 
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7. Do not remove pressure regulator cover at locking tabs 
2. Pressure regulator cover 
3. Pressure regulator housing 


Push in on the release tabs at the top of the fuel 
level sensor to unlock it from the fuel pump reser- 
voir housing, and simultaneously pull up on the fu- 
el level sensor to remove it. 





1. Fuel level sensor release tabs 
2, Locking pins 





$A12008-022-027_a 





7, Pull up on fuel level sensor 
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Fuel Level Sensor Installation 


Installation is the reverse of the removal proce- 
dure however, pay attention to the following. 


Ensure fuel level sensor locking pins are properly 
engaged into the fuel pump reservoir. 





1. Ensure engagement of sensor locking pins 


Align the fuel pressure regulator tabs into the 
pump reservoir cover and turn it counterclock- 
wise until it locks properly. 





PRESSURE REGULATOR INSERTION INTO PUMP RESERVOIR 
COVER 

1. Pressure regulator alignment tabs 

2. Fuel pump reservoir alignment tabs 
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Section 05 FUEL SYSTEM 
Subsection 02 (FUEL TANK/FUEL PUMP} 


























Reinstall the fue! pump module following the FU- 
EL PUMP INSTALLATION procedure in this sec- 
tion, 








TAB UP WHEN PRESSURE REGULATOR PROPERLY LOCKED 
1. Pressure regulator locking tab 


Reconnect the ground wire onto the pressure reg- 
ulator, 











1. Pressure regulator ground wire installed 





Ensure fuel level sensor connector is locked into 
he module flange connector. 
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1. Fuel level sensor connector 


Carry out a FUEL LEVEL SENSOR RESISTANCE 
TEST as described in the GAUGE/FUSE section. 
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IGNITION SYSTEM 


SERVICE TOOLS 


Description 





ECM Adapter... .cccccccccscecssesccsssssetesessearesenseesseneaees 
FIUKG 115 Multimeter... essere bernreeerveenesetsesctees 


SERVICE PRODUCTS 


Description 


DOW GOEMING: 1) Warsiunscnsaidsauedinrineca seecncndarsnanbuacianneanand 


GENERAL 
IGNITION SYSTEM DESCRIPTION 


The ignition system is a digital inductive type sys- 
tem. 


Ignition system parameters such as ignition tim- 
ing, spark duration, and firing order, are controlled 
by the ECM in order to meet engine operational 
requirements, 


Three separate ignition coils receive power from 
three separate fuses. 


When a ground signal is provide by the ECM to 
an ignition coil primary winding, a high voltage is 
induced in the coil secondary winding that is used 
to produce a spark at the spark plug electrode, 





(2006-022-022-062.8 








TYPICAL 
1, Ignition coils 


Ignition Timing 
Ignition timing is not adjustable. 
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Part Number Page 
ee O20 247 OLD csnsassoiaseresenoteesceverstcadeanimel OO 
siboachntaite 929080868 sisecasnncidivanouatiibeaiancnwllo 
Part Number Page 
Die sate BIS IOP OOO semiscnrioliioomnndeauecacaa een 


The ECM is programmed with data {ignition map- 
pings), which it uses along with data it receives 
from a variety of sensors to establish optimum ig- 
nition timing under all engine operating conditions, 


The firing of each spark plug is independent of the 
others. 


Knock Sensor 


A knock sensor is mounted on the cylinder block 
behind the intake manifold. {t detects specific vi- 
brations that would typically be generated by en- 
gine detonation. 


If detonation occurs, the knock sensor detects 
it and the ECM goes into a specific operating 
mode whereby it temporarily retards the ignition 
advance until detonation stops. 

The ECM is able to identify in which cylinder the 
knocking occurs and modifies the ignition advance 
on that cylinder only. 

Refer to the ELECTRONIC FUEL INJECTION sec- 
tion for testing and replacement procedures. 


TROUBLESHOOTING 
IGNITION SYSTEM TESTING 


NOTE: it is a good practice to check for fault 
codes using B.U.D.S. software as a first trou- 
bleshooting step. Refer to COMMUNICATION 
TOOLS/B.U.D.S. SOFTWARE section. 


The ECM controls the ignition system and can de- 
tect an open or short circuit in the ignition coil pri- 
mary winding. However, it does not monitor the 
secondary winding. 
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Section 06 ELECTRICAL SYSTEM 
Subsection 01 (IGNITION SYSTEM) 
attention 


If a primary winding or circuit is at fault, a check en- Ignition Coil Quick Test using B.U.D.S. 
gine light, check engine message, and fault code Remove seat, refer to BODY section 
will be displayed. A beep code will also be heard, . ee eee 


Refer to ENGINE MANAGEMENT SYSTEM sec- Remove the diagnostic connector from its storage 
tion for details. cap located next to the main fuse box, 


Ignition System Testing Sequence 


Ensure fuses 7, 8 and 9 are good. If a fuse is 
burnt, test for a short circuit or faulty componen 
on that fuse circuit before replacing the fuse. 


Z\ WARNING 
Due to the possibility of flammable vapors ac- 


cumulating in the lower areas of the hull (the 
bilge), you should always test for a short cir- 
[vp which may produce a spark and ignite the 





vapors before replacing a burnt fuse. 








1, Diagnostic connector 


Connect to the latest applicable B.U.D.S. soft- 
ware, refer to COMMUNICATION TOOLS/ 
B.U.D.S. SOFTWARE section. 


In B.U.D.S., select Read Data. 
Select the Activation tab. 


Energize the ignition coil by selecting it on the en- 
gine illustration. 
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1, Fuse 7 (#1 CYL) : ee 
2. Fuse 8 (# 2 CYL) ; : 
3. Fuse 9 (# 3 CYL} 





If one cylinder is not firing and there is no fault 
message displayed in the information center, re- 
place each spark plug with a known good spark 
plug until the faulty plug is located. 
If the fault is not found, carry out an /GN/TION 
COlL QUICK TEST USING B.U.D.S. 


PROCEDURES 
IGNITION COILS 


Z\ WARNING 


Never check for engine ignition spark from 
an open coil and/or spark plug in the engine 
compartment as a spark may cause fuel va- 
pors which may have accumulated in the low 
areas of the hull to ignite. 














IGNITION COIL ACTIVATION 
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You should hear the spark occurring. {f in doubt, 
use a sealed vapor proof spark tester ~ available 
from tool suppliers, to prevent a spark from occur- 
ring in the bilge. If there is no spark, carry out the 
following checks. 


NOTE: Keep in mind that even if the tester indi- 
cates that there is a spark during this static test, 
the voltage required to produce a spark in the com- 
bustion chamber is higher when the engine is run- 
ning. The ignition coil or spark plug may not be 
functioning properly during actual engine opera- 
tion. Replacing the ignition coil or spark plug may 
be necessary as a test. 

ff there is no ignition at one or more coils, carry out 
a PRIMARY WINDING INPUT VOLTAGE TEST. 


Ignition Coil Input Voltage Test 
(Primary Winding) 

Disconnect the ignition coil connector. 
Install safety lanyard on the DESS post. 


Use a Fluke 115 multimeter (P/N 529 035 868) set 
to Vde. 


Test for the primary winding input voltage at the 
ignition coil connector as per following table. 





IGNITION COIL INPUT VOLTAGE TEST 


TEST PROBES VOLTAGE 
Coil 1 connector pin 2 
(PURPLE/BLUE) 
Coil 2 connector pin 2 Battery Battery 
(PURPLE/GREEN) ground voltage 


Coil 3 connector pin 2 
(PURPLE/ORANGE) 
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IGNITION COIL INPUT VOLTAGE TEST (PIN 2) 
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Section 06 ELECTRICAL SYSTEM 
Subsection 01 (IGNITION SYSTEM) 


If battery voltage is read, test coil ground wire con- 
tinuity to ECM. Refer to /GN/TION COIL CIRCUIT 
CONTINUITY TEST below. 


If battery voltage is NOT read, test ignition coil 
power input wire continuity. Refer to /GA/7/ION 
COIL CIRCUIT CONTINUITY TEST below. 


Remove safety lanyard from DESS post. 
Ignition Coil Circuit Continuity Test 


Power Input Wire Continuity Test (Coil) 


Remove the applicable ignition/injector fuse locat- 
ed in main fuse box. 





2. Fuse 8 


Disconnect ignition coil connector. 
Test for continuity of circuit as per following table. 





POWER INPUT WIRE CONTINUITY TEST (COIL) 





























COIL eae ‘ 
FUSE BOX | RESISTANCE 
connector | FUSE BOX 






Cylinder 2 Pin 2 Close to 0. Q 
(PURPLE/GREEN) {continuity} 
Pin 2 
(PURPLE/ORANGE} 


Cylinder 1 Pin 2 BIT 
(rear) {PURPLE/BLUE} 
B7 


Cylinder 3 
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Section 06 ELECTRICAL SYSTEM 
Subsection 01 (IGNITION SYSTEM) 











3-003,,¢ 


200: 


Carry out a continuity test of each harness as per 
following tables. 





POWER INPUT WIRE CONTINUITY TEST 
(ENGINE HARNESS) 














COIL cole (ARNESS ISTANC 
H E RES E 
CONNECTOR | CONNECTOR | 
Cylinder Pin 2 Pint i 
1 (rear) | (PURPLE/BLUE) (PURPLE/BLUE) 
Cylinder Pin 2 Pin 2 Close to 0.2 
2 {PURPLE/GREEN} | (PURPLE/GREEN} | (continuity) 
Cylinder Pin 2 Pin 3 
3 | (PURPLE/ORANGE) | (PURPLE/ORANGE} 











POWER INPUT WIRE CONTINUITY TEST (COIL) 











#1542008-024-00: 


1, Contact B11 
2. Contact B9 
3. Contact B7 








f continuity is not measured as specified, discon- 
nect the engine harness from the vehicle harness 
as per following illustration and carry out a conti- 
nuity test of each harness. 





1, Ignitionfinjection systems engine harness connector 
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VEHICLE 
HARNESS 
CONNECTOR 
Pint 
{PURPLE/BLUE) 


[ Power INPUT WIRE CONTINUITY (VEHICLE al 


—— 
RELAY FUSE BOX 
CONTACT 






COIL RESISTANC 

















Cylinder 
| {rear) 






















Cylinder Pin 2 Bg Close to 0.Q 
2 (PURPLE/GREEN)} (continuity) 
Pin 3 By 
(PURPLE/ORANGE) 





Repair or replace wiring/connector as required. 
Reinstall removed fuses. 


Coil Ground Wire Continuity Test 


Disconnect ECM connector A and install it on the 
ECM adapter (P/N 420 277 010). 





ECM CONNECTORS IDENTIFICATION 
1. Connector A 


Disconnect ignition coil connector. 


Test for continuity of coil ground circuit as per fol- 
lowing table. 
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COL GROUND WIRE CONTINUITY TEST 

COIL | COILCONNECTOR|] ECM PIN | RESISTANCE 
Cylinder 1 Pin 1 AAA 

(rear) | (BROWNYBLACK) 

: Pin 1 Close to 0 Q 
Cylinder 2) isrownyoRANce) | — *"! ‘continuity) 

. Pin 1 
Cylinder 3 (BROWN/YELLOW} A-28 























TYPICAL — COIL GROUND WIRE CONTINUITY TEST (PIN 1) 


If continuity is not measured as specified, repair 
the connector or replace the engine wiring har- 
ness. 


Ignition Coil Resistance Test 


An ignition coil with a good resistance measure- 
ment can still be faulty. Current leakage can occur 
at high voltage levels which is not detectable with 
an ohmmeter. Replacing the ignition coil may be 
necessary as a test. 

Remove ignition coil. Refer to /GM/TION COIL RE- 
MOVAL below. 


Using a multimeter, test the resistance in both pri- 
mary and secondary windings. 








sAMOS.018-002,4, 


PRIMARY COIL 
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RESISTANCE @ 
20°C (68°F) 


0.85 - 1.15.9 





CIRCUIT 





TERMINAL 











sni108-015-002,.b 
































SECONDARY COIL 
RESISTANCE @ 
CIRCUIT TERMINAL 20°C (68°F) 
1 and spark 
Secondary plug terminal 9.5 - 13.5 kt 





If any resistance value measured is not within 
specification, replace ignition coil. 


ignition Coil Removal 
Remove engine cover (as applicable to model). 
Disconnect ignition coil connector. 


CAUTION: Do not remove the ignition coil be- 
fore disconnecting the input connector or the 
wires may be damaged. Do not pry up ignition 
coil with a screwdriver to avoid damage. 
NOTE: Rotate coil side to side as you pull up on it 
to ease removal. 


Remove ignition coil from spark plug. 


Ignition Coil Installation 


Prior to inserting the ignition coil on its spark plug, 

apply Dow Corning 111 (P/N 413 707 000) as de- 

scribed in following procedure: 

— Roll down rubber seal and apply sealant on seal 
contact area. 
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1. Sealant here 1. Seal properly seated 








~ Put up rubber seal ensuring it is properly seated 

against top of ignition coil. Wipe off any excess SPARK PLUGS 

sealant. 
Spark Plug Removal 
Remove engine cover (as applicable to model). 
Disconnect the ignition coil input connector. 
Remove ignition coil as per previous procedure. 


Z\ WARNING 


Never remove an ignition coil from a spark 
plug without disconnecting it from the wiring 
harness. Flammable vapors may be present 
in the bilge. Should the safety lanyard be in- 
stalled on the DESS post, a spark could be 
generated at the coil spark plug end which 
could cause an explosion. | 





81207-02802. 











1..“Rroperly seated here Using an approved spark plug socket, release the 


- Apply sealant on seal contact area as perfollow- torque applied to the spark plug. 


ing illustration. 











srnr0$-018-002_¢ 





1. Sealant here 














ADOEOBA. 





— After installation, ensure the seal seats properly 


with top surface of engine valve cover. 1. Aproved socket 
2. Improper socket 


Clean the spark plug and cylinder head with pres- 
surize air. 


Unscrew spark plug then use the ignition coil to 
take spark plug out of spark plug hole. 
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1, Ignition coil 
2. Spark plug 


Troubleshooting a Fouled Spark Plug 


Fouling of the spark plug is indicated by irregu- 
lar running or misfiring of the engine, decreased 
engine speed due to misfiring, reduced perfor- 
mance, and increased fue! consumption. 


Other possible causes are: a incorrect or bad fu- 
el, defective ignition system, incorrect spark plug 
gap, loss of compression, or lubricating oi! enter- 
ing the combustion chamber. 


The plug face of a fouled spark plug has either a 
wet or dry black carbon deposit. Such coatings 
form a conductive connection between the center 
electrode and the ground electrode. 


Spark Plug Analysis 


AOOEOAA 





TYPICAL 

1. Overheated (light grey, white) 

2. Normal (light brown, brown) 

3. Fouled (black, wet or dry, dark deposits, grey, melted coating) 


The plug face reveals the condition of the engine, 
operating condition, method of driving and fuel 
mixture. For this reason it is advisable to inspect 
the spark plug at prescribed intervals, examining 
the plug face (i.e. the part of the plug projecting 
into the combustion chamber). 
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Spark Plug Installation 


Prior to installation, ensure the contact surfaces of 

the cylinder head and spark plug are free of grime. 

1. Using a wire feeler gauge, set electrode gap 
as specified in the following chart. 


SPARK GAP 
ENGINE TORQUE mm {in} 


Hand tighten 
+ 1/4 turn with | 0.75 (,030) 
a socket 


NGK 


All 4-TEC DCPR8E 





2. Apply anti-seize jubricant over the spark plug 
threads to prevent possible seizure. 

3. Hand screw spark plug into cylinder head. 
Then, tighten the spark plug clockwise an ad- 
ditional 1/4 turn with an approved spark plug 
socket. 

Follow ignition coil installation procedures, 


Complete the installation in the reverse order of 
the removal. 
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CHARGING SYSTEM 


SERVICE TOOLS 


Description 
engine leak test kit 





Part Number 
295:'600 352 ... 





SERVICE TOOLS —- OTHER SUPPLIER 


Description 
Extech inductive ammeter 
Electro Specialties battery load tester 


GENERAL 
SYSTEM DESCRIPTION 


The purpose of the charging system is to maintain 
the battery at a full state of charge and to provide 
the electrical system with the required electrical 
power for normal vehicle operation. 


Magneto 

The magneto is the primary source of electrical en- 
ergy. It transforms a magnetic field into an electric 
current (AC). 

The magneto has a 3 phase, delta wound, 18 pole 
stator that is rated at 380 watts. 


FISHIRA 


TYPICAL 





Voltage Regulator/Rectifier 


The rectifier receives AC current from the magne- 
to and transforms it into direct current (DC). 


smr2008-025, 








Part Number Page 





The voltage regulator included in the same 
unit, limits voltage to a maximum level of 14.5 
+ 0.5 volts to prevent any damage to electrical 
components. 
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1. Voltage regulator/rectifier unit 


Battery 


The battery supplies DC power to the electric 
starter for cranking the engine. During engine 
starting, it also supplies DC power to every elec- 
trical and electronic system in the vehicle as well 
as all accessories. 


At low engine RPM operation and high current 
load conditions, it supplements the magneto's 
output and helps to maintain a steady system 
voltage. 


Charging System Fuse 


The charging/electrical system is protected by a 
30 A fuse. Insert pist of fuse. 
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If the battery becomes discharged, check the 
charging system fuse condition, located in relay 
fuse box. 
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1. Charging system fuse 


The voltage regulator/rectifier could be the culprit 
of a blown charging system fuse. To test for 
this possibility, simply disconnect the voltage 
regulator/rectifier from the circuit and install a 
new fuse. 


If the fuse still burns, check for a shorted wire or 
connector pins. 


CAUTION: Do not use a fuse of a higher rating 
as this can cause severe electrical system and 
component damage. 


PROCEDURES 
First ensure that battery is in good condition prior 
to performing the following tests. 


NOTE: It is good practice to check for fault 
codes using the B.U.D.S. software as a first 
troubleshooting step. Refer to MON/TORING 
SYSTEM/FAULT CODES section. 


VOLTAGE 
REGULATOR/RECTIFIER 


Charging System Voltage Test 
Using B.U.D.S. 
Remove seat, refer to BODY section. 


Remove the diagnostic connector from its storage 
cap located near the front LH side of the engine. 
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1. Diagnostic connector 
Connect to the latest applicable B.U.D.S. 


software, refer to COMMUNICATION 
TOOLS/B. U.D.S. SOFTWARE section. 


Start engine. 
In B.U.D.S., select Read Data. 
Select the Monitoring tab. 


On the bottom RH corner of the monitoring page, 
select page 2. 
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Step 1; Select Read Data button 
Step 2: Select the Monitoring page tab 
Step 3: Select page 2 


Read engine speed and battery voltage in B.U.D.S. 
as per following table. 
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1. RPM indication 
2. Battery voltage indication 


CHARGING SYSTEM VOLTAGE TEST 
USING B.U.D.S. 


TEST ENGINE SPEED VOLTAGE (DC) 
5500 RPM 14.5 + .5 Vde 


NOTE: Indicated battery voltage is charging sys- 
tem voltage when engine is running. 


If voltage is above specification, replace voltage 
regulator/rectifier. 


If voltage is below specification, check sta- 
tor output prior to concluding that voltage 
regulator/rectifier is defective. Refer to P7O 
HOUSING/MAGNETO section. 





Charging System Voltage Test 
Using a Multimeter 


Remove seat, refer to BODY section. 
Set multimeter to Vdc scale. 
Connect multimeter to battery posts. 
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CHARGING SYSTEM VOLTAGE TEST AT BATTERY TERMINALS 
1. Negative battery cable 
2. Positive battery cable 


Start engine. 
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Read voltage. 


CHARGING SYSTEM VOLTAGE TEST 
USING A MULTIMETER 
TEST ENGINE SPEED VOLTAGE (DC) 
5500 RPM 14.5 + .5 Vde 


If voltage is above specification, replace voltage 
regulator/rectifier. 


If voltage is below specification, check sta- 
tor output prior to concluding that voltage 
regulator/rectifier is defective. Refer to PTO 
HOUSING/MAGNETO section. 











Voltage Regulator Continuity Test 


Due to internal circuitry, there is no static test avail- 
able to check continuity. 


Charging System Current Test 


Move vehicle to a well ventilated area where it can 
be safely run and connected to a water hose for 
exhaust system cooling. Refer to EXHAUST SYS- 
TEM FLUSHING section for detailed procedures. 


Charging System Current Test with an 
Inductive Ammeter 


Use an inductive ammeter such as the Extech in- 
ductive ammeter (P/N 380941) or equivalent. 


Turn on the ammeter and select 40 Adc. 


NOTE: Zero set the ammeter before installing it 
for the test or reading will be erroneous. 

Locate the RED wire of the voltage regulator/ 
rectifier (voltage output) and clamp the ammeter 
over it. 
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CHARGING SYSTEM CURRENT TEST WITH AN INDUCTIVE 
AMMETER 

1. Voltage regulator/rectifier input connector 

2. Voltage regulator/rectifier output connector 

3. Red output wire 

4, Ammeter reading before zero setting 


NOTE: Initial current reading will be higher than 
specified due to the battery drain from the engine 
start. Current load will come down as the battery 
recovers its charge. 


Start engine. 
Read current. 


TEST ENGINE SPEED CURRENT 


Approx. 8 A 


If current reading is far below specification, test 
stator output prior to concluding that voltage 
regulator/rectifier is faulty. 


NOTE: If battery is in poor condition or is not at a 
full state of charge, current reading will be above 
specification. Refer to BA77ERY in this section for 
battery testing. 


4000 RPM 





Charging System Current Test with 
a Multimeter 


Remove the cover from relay fuse box, by press- 
ing in on and holding the release tabs at each end 
as you pull the cover off the fuse box. 
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1. Relay fuse box 
2. Cover release tabs 





Remove charging system fuse. 
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1. Charging system fuse 


Set multimeter to Adc. 
Connect probes to fuse holder terminals. 


3A, 


ts | 
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CHARGING SYSTEM CURRENT TEST 


Start engine. 
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Read current. 


CAUTION: Charging current may rise over mul- 
timeter current reading capacity (10 A) possi- 
bly causing testing equipment damage. It is 
preferable to use an inductive ammeter to test 
the charging system current. 


CHARGING SYSTEM CURRENT TEST 
TEST ENGINE SPEED CURRENT (DC) 
6000 RPM 5 A min. 


If current is below specification, carry out a mag- 
neto stator output voltage test prior to concluding 
that rectifier is faulty. 


BATTERY 


Troubleshooting 


SYMPTOM: DISCHARGED OR WEAK BATTERY 
CAUSE REMEDY 


Battery posts and/or Clean battery terminals, 
cable terminal oxidized. | posts, and coat with 
dielectric grease. 


























Loose or bad 
connections. 


Check for wiring and 
connector tightness, 
frayed or broken wires. 
Repair or replace cables 
or connectors. 












Faulty battery (sulfated, 
fretting, shorted plates 
or cell, damaged casing, 
loose post). 


Replace battery. 













First check fuse(s). If in 
good condition, check 
rectifier/regulator. 


Faulty battery charging | Test stator and replace 
coil (or stator). as required. 


Parasitic or “Key Off" Isolate, reduce or 

current loads. eliminate such loads, 
recharge battery as 
recommended if vehicle 


Burnt fuse(s) or faulty 
rectifier. 






is not used for extended 
periods of time. 


NOTE: “Key Off” or parasitic loads may be loads 
due to installed accessories. Parasitic loads may 
also be due to water ingress in connectors, or par- 
tial short circuits that slowly drain a battery with- 
out causing a fuse to burn. 
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NOTE: A battery that continually necessitates the 
addition of distilled water indicates an over voltage 
situation. Carry outa CHARGING SYSTEM VOLT- 
AGE TEST. 


Battery Removal 


Z\ WARNING 
The BLACK negative battery cable must al- 


ways be disconnected first and reconnected 
last. Never charge or boost battery while in- 
stalled in watercraft. 





Proceed as follows: 

-— Disconnect the BLACK negative cable first. 

- Disconnect the RED positive cable last. 

— Remove the vent line from the battery. 

— Remove the upper battery support. 

- Withdraw battery from watercraft being careful 
not to lean it so that electrolyte flows out of 
battery vent fitting. 


Z\ WARNING 


Electrolyte is poisonous and corrosive. Avoid 
contact with eyes, skin and clothing. Wear a 
suitable pair of non-absorbent gloves when 


removing the battery by hand. Rinse any af- 
fected area with clear running water for at 
least 15 minutes, then seek professional med- 
ical attention. 





CAUTION: Should any electrolyte spillage oc- 
cur, immediately wash off area with a solution 
of baking soda and water, then rinse thorough- 
ly. 


Battery Cleaning 


Clean the battery casing, caps, cables and battery 
posts using a solution of baking soda and water. 


CAUTION: Do not allow cleaning solution to en- 
ter battery. 

Remove corrosion from battery cable terminals 
and battery posts using a firm wire brush. Rinse 
with clear water then dry well. 


Battery Inspection 


Visually inspect battery casing for cracks or oth- 
er possible damages. If casing is damaged or 
shows signs of acid leaking, replace battery and 
thoroughly clean battery tray and surrounding 
area with a solution of water and baking soda. 


Inspect battery posts for corrosion and security of 
mounting. 
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Inspect for cracked or damaged battery caps, re- 
place defective caps. 

NOTE: Hand tighten caps then tighten an addition- 
al 1/4 turn using a 20 mm (3/4 in) socket. Using 
any other tool could damage the plastic battery 
caps. 


ZA\ WARNING 
Battery electrolyte is caustic. 


To prevent 
spillage, ensure battery cell caps are suffi- 
ciently tight to properly seal each cell. 





Battery Electrolyte Level 


Check electrolyte level in each cell, add distilled 
water up to the upper fill level line. 


CAUTION: Add only distilled water in an acti- 
vated battery. 


Battery Vent and Check Valve 


ZA\ WARNING 
Battery caps do not have vent holes. Ensure 


vent line is not obstructed and check valve is 
functioning properly. 





Check vent line condition. 


Remove the vent system check valve and test it 
using the vacuum/pressure pump in the engine 
leak test kit (P/N 295 500 352). 





529 021 800 


Set pump to PRESSURE and verify check valve 
operation as follows. 


Check valve must let air flow out when ORANGE 
side is open to atmosphere. 
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Check valve must hold air with 34 kPa (5 PSI) pres- 
sure without leaking when ORANGE side is con- 
nected to pump. 





& 
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MUST HOLD AIR IN THIS POSITION 


At installation, ensure to position check valve with 
black side connected to vent line and ORANGE 
side inserted in the grommet protruding through 
the hull as shown in following illustration. 
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Battery Testing 


There are 3 types of battery tests: electrolyte 
reading, static voltage test with a multimeter (no 
load), and a voltage test with a load applied. 


A static voltage test is carried out on a battery 
without discharging current. It is the simplest and 
most commonly used. A battery voltage test with 
load applied gives a more accurate indication of 
the condition of the battery. 


An electrolyte reading gives a more accurate indi- 
cation of the charge condition of each cell. 


Battery Electrolyte Reading 


NOTE: Do not top up cell electrolyte level with dis- 
tilled water prior to taking an electrolyte reading. 


Check charge condition of each cell using a hy- 
drometer. 


A hydrometer measures the charge of a battery in 
terms of specific gravity of the electrolyte. 


BATTERY ELECTROLYTE READING 
BATTERY CONDITION SPECIFIC GRAVITY 
Fully charged 1.265 - 1.280 


Most hydrometers give a true reading at 21°C 
(70°F). 
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1. Specific gravity 1.265 


In order to obtain correct readings, adjust the 
initial reading by adding .004 points to the hy- 
drometer readings for each 5.5°C (10°F) above 
21°C (70°F) and by subtracting .004 point for 
every 5.5°C (10°F) below 21°C (70°F). 


This chart will be useful to find the correct reading. 


ELECTROLYTE 
TEMPERATURE OPERATION TO 


ccna 
38 100 012 
27 80 004 
16 
10 4 
4 
-1 


| 21 | 70 | CORRECT READING _| 
60 .004 
50 
40 
30 
EXAMPLE NO. 1 


Subtract 

from the 
reading 

TEMPERATURE ABOVE 21°C (70°F): 

Hydrometer reading: 1.250 

Electrolyte temperature: - 1°C (30°F) 

Subtract .016 Sp. Gr. 

Corrected Sp. Gr. is 1.234 


A HYDROMETER 
CHARGE 4°C (40°F) 
i 
7 
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Add to the 
reading 





EXAMPLE NO. 2 


TEMPERATURE ABOVE 21°C (70°F): 
Hydrometer reading: 1,235 
Electrolyte temperature: 38°C (100°F) 
Add .012 Sp. Gr. 

Corrected Sp. Gr. is 1.247 
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NOTE: Cell voltage with specific gravity is ob- 
tained by adding 0.84 to the specific gravity 
reading (eg. 1.265 + 0.84 = 2.105 Vdc). 


Battery Voltage Test (No Load) 


A battery voltage test without a load applied is car- 
ried out on a battery without discharging current. 
It is the simplest and most commonly used. 

With a multimeter, voltage readings appear in- 
stantly to show the state of charge. 

NOTE: Be aware that the voltage test can indicate 
that the battery is in good condition even though 
the battery does not have enough stored energy 
to crank the engine. A load test gives a more ac- 
curate indication of the condition of the battery. 

If the battery has just received a charge, allow it to 
rest for 1-2 hours before taking a voltage reading. 
Set multimeter to Vdc and measure voltage at bat- 
tery terminals. 


FULLY CHARGED BATTERY VOLTAGE (NO LOAD) 
12.6 Vde minimum 


Battery Voltage Test (Load Applied) 


This is the best test used to determine the con- 
dition of a battery. Use a load testing device 
such as the Electro Specialties battery load tester 
(P/N 710). It has a 500 A carbon pile adjustable 
load. 

Follow battery load tester instructions. 

Apply a load of 3 times the ampere-hour rating 
of the battery for 14 seconds, then check battery 
voltage. 


BATTERY VOLTAGE TEST (LOAD APPLIED) 
TIME TO MEASURE 
INTO TEST VOLTAGE 


If battery voltage has dropped below 10.5 Vde, the 
battery storage capacity has decreased apprecia- 
bly and the battery should be replaced. 






Battery Storage 


Disconnect and remove battery from watercraft as 
explained in BATTERY REMOVAL. 
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CAUTION: Battery storage is critical for battery 
life. Regularly charging the battery during 
storage will prevent cell sulfation. Keeping the 
battery in vehicle for storage may lead to con- 
tacts degradation/corrosion and case damage 
if freezing occurs. A discharged battery will 
freeze and crack in areas where freezing condi- 
tions are experienced. Electrolyte leakage will 
damage surrounding parts. Always remove 
battery from vehicle for storage and regularly 
recharge it to keep an optimal condition. 


Check electrolyte level in each cell, add distilled 
water up to upper level line. 


CAUTION: Do not overfill. 


The battery must always be stored fully charged. 
If required, recharge until specific gravity of 1.265 
is obtained prior to storage. 


CAUTION: Battery electrolyte temperature 
must not exceed 50°C (122°F) during charging. 
The battery casing should not feel hot to the 
touch. 

Clean battery terminals and cable connections us- 
ing a wire brush. Apply a light coat of dielectric 
grease on terminals. 


Clean battery casing and caps using a solution of 
baking soda and water. 


CAUTION: Do not allow cleaning solution to en- 
ter battery. 

Rinse battery with clear water and dry well using 
a clean cloth. 


Store battery in a cool dry place. Such conditions 
reduce self-discharging and keep fluid evaporation 
toaminimum. Keep battery away from dew, high 
moisture and direct sunlight. 


During the storage period, recheck electrolyte 
level and specific gravity readings at least every 
month. If necessary, top up the electrolyte level 
with distilled water, then recharge (trickle charge). 
Recharge frequency depends on battery condition 
and storage temperature. Maintain battery as per 
following table. 


AMBIENT CHARGING 
TEMPERATURE FREQUENCY 


INT) 


Batteries must always be stored out of reach 





of children. 
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Activation of a New Battery 
A\ WARNING 


Never charge or boost battery while installed 
in watercraft. 





Perform the following operations anytime a new 
battery is to be installed. 


— Remove the sealing tube from the vent fitting. 


ZA\ WARNING 


Failure to remove the sealing tube could re- 
sult in an explosion. 





— Remove caps and fill battery to UPPER LEVEL 
line with electrolyte (specific gravity: 1.265 at 
21°C (70°F)). 

NOTE: This battery may fill slower than others due 

to the anti-spill check ball design. 


A17E0FB, 





1. Sealing tube removed 
2. Battery electrolyte 
3. Upper level line 


NOTE: Place the cell caps over the cell openings 

engaging only the first thread to prevent cell 

contamination and acid splatter during charging. 

Do not screw caps on tightly. 

— Allow the battery to stand for 30 minutes MIN- 
IMUM to allow the electrolyte time to soak 
through the battery cells plates. 
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1. 30 minutes 


— Readjust the electrolyte level to the UPPER 
LEVEL line. 
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1. Battery electrolyte 
2. Upper level line 


— Connect a 2 A battery charger for 3 to 5 hours. 
































ATTEOIA, 


Step 1: Connect + lead to battery + post 
Step 2: Connect - lead to battery - post 
Step 3: Connect battery charger to AC outlet 


ZA\ WARNING 


Gases given off by a battery being charged 
are highly explosive. Always charge ina well 
ventilated area. Keep battery away from cig- 


arettes, open flames, welding operations and 
any other types of ignition. Always turn bat- 
tery charger off prior to disconnecting cables. 
Otherwise a spark will occur possibly causing 
the battery to explode. 
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CAUTION: If charging rate increases above 
2.4 A reduce it immediately. If cell tempera- 
ture rises above 50°C (122°F) or if the casing 
feels hot, discontinue charging temporarily or 
reduce the charging rate. 


- Disconnect battery charger. 
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Step 1: Disconnect battery charger from AC outlet 
Step 2; Disconnect - lead 
Step 3: Disconnect + lead 


- Test battery state of charge. Use a hydrometer. 





AN7EQJA 


1. Specific gravity 1.265 


- If electrolyte level has dropped after charging, 
fill with distilled water to UPPER LEVEL line. 
After water is added, continue charging for 1 to 
2 hours to mix water with electrolyte. 

- Reinstall caps and clean any electrolyte spillage 
using a solution of baking soda and water. 

NOTE: Hand tighten caps then tighten an addition- 

al 1/4 turn using a 20 mm (3/4 in) socket. Using an 

other tool could damage the plastic battery caps. 


ZX WARNING 
Battery electrolyte is caustic. To prevent 


spillage, battery cell cap should be sufficient- 
ly tight to properly seal. 
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Charging a Used Battery 
INEGI 


Never charge battery while installed in water- 
craft. 


For best results, battery should be charged when 
the electrolyte and the plates are at room tempera- 
ture. Abattery that is cold may not accept current 
for several hours after charging has begun. 


Do not charge a frozen battery. If the battery 
charge is very low, the battery may freeze. If you 
suspect the battery to be frozen, move it to a heat- 
ed area for about 2 hours (or more if required) to 
let it thaw out before charging. 





Z\ WARNING 


Always charge a battery in a well ventilated 
area. 





The time required to charge a battery will vary de- 

pending on several factors, such as: 

- Battery temperature: The charging time is in- 
creased for a cold battery as charging current 
accepted by a cold battery will be lower than 
for a warm battery. As the battery warms up, it 
will accept a higher rate of charge. 

- State of charge: As a battery discharges, it 
gives up its stored energy. The greater the dis- 
charge, the longer it will take to fully recharge 
it. 

— Type of charger: Battery chargers vary in the 
amount of voltage and current that they can 
supply. 

Charging a Very Flat or Completely 

Discharged Battery 

The battery charger used should have an ad- 

justable charging rate. A unit which can be 

adjusted in small increments is acceptable. 


The battery charger must be equipped with an am- 
meter capable of accurately measuring current of 
less than 1 ampere. 


Unless this procedure is properly followed, a good 

battery may be needlessly replaced. 

- Measure the voltage at the battery posts with 
an accurate voltmeter. If it is below 10 volts, 
the battery will accept current at very low rate. 
It could be some time before the charging rate 
increases. Such low current flow may not be 
detectable on some charger ammeters and the 
battery will not seem to accept the charge. 

- Exceptionally for this particular case, set the 
charger to a high rate. 
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NOTE: Some chargers have a polarity protection 
feature which prevents charging unless the charg- 
er leads are connected to the correct battery ter- 
minals. A completely discharged battery may not 
have enough voltage to activate this circuitry, even 
though the leads are connected properly. This will 
make it appear that the battery will not accept 

a charge. Follow the charger manufacturer's in- 

struction on how to bypass or override this circuit- 

ty so that the charger will turn on and charge a 

low-voltage battery. 

- Since battery chargers vary in the amount of 
voltage and current they provide, the time re- 
quired for the battery to accept a measurable 
charger current may be up to 10 hours or more. 

— Ifthe charging current is not up to a measurable 
amount after 10 hours, the battery should be 
replaced. 

— Ifthe charging current is measurable before the 

end of the 10 hour period, the battery is good 

and charging should be completed at a lower 
rate as specified in AC7/VATION OF A NEW 

BATTERY. 

It is recommended that any battery recharged 

using this procedure be tested under load prior 

to returning it to service. 


Battery Installation 


Z\ WARNING 
Always connect battery cables in the spec- 


ified order, RED positive cable first, BLACK 
negative cable last. 





Proceed as follows: 
— Install battery in its support. 


— Secure vent line to the battery and support. En- 
sure vent line is not kinked or obstructed. 


ZA\ WARNING 


Vent line must be free and open. Avoid skin 
contact with electrolyte. 





— First connect RED positive cable. 

— Connect BLACK negative cable last. 

- Apply dielectric grease on battery posts. 
- Verify cable routing and attachments. 
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STARTING SYSTEM 


SERVICE TOOLS 


Description 
ECM adapter 


FIGKS: 115 HINGES saisiseussisiniconicenstscansvtedvenssasvnanerie 


SERVICE PRODUCTS 


Description 
Loctite 243 .... 
dielectric greas 





Isoflex grease Topas NB 52........cseesseesereseneeteeeees 


GENERAL 


Engine Cranking Conditions 


The following conditions must be met to allow en- 

gine cranking: 

— Safety lanyard (DESS key) must be on its post 
and recognized by the ECM as valid (2 short 
beeps) 

— START/STOP button pressed and held. 


Starting System Operation 


If the ECM recognizes a valid safety lanyard (DESS 
key), it allows engine starting by providing the 
ground to the starter solenoid when the start/stop 
button is pressed. 


If the start/stop button is held after engine has 
started, the ECM automatically stops the starter 
when the engine speed reaches 1600 RPM. 


lf the start button is activated while the throttle 
lever is depressed more than 65%, the engine will 
not be allowed to start (engine drowned mode). 


Z\ WARNING 


When carrying out any kind of maintenance 
onthe starting system, always disconnect the 
battery ground cable. This will eliminate the 


possibility of shorting out a power cable, and 
generating a spark which could result in a fire 
or and explosion. Do not place tools on the 
battery. 
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oongebivane 529 035 868 






si, 293 550 021 





Part Number 
420 277 010 .... 


Part Number 
.. 290 897 651 .. 
. 293 550 004 .... 





Electrical Cables or Connections 


Check all connections, cables and wires. Tighten 
any loose cables. Replace any chafed wire. 


TROUBLESHOOTING 


NOTE: It is a good practice to check for fault codes 
using B.U.D.S. software as a first troubleshoot- 
ing step. Refer to WON/TORING SYSTEM/FAULT 
CODES section. 

Starting system failures are not necessarily related 
to the starter but may be due to one the following: 
— Starter solenoid fuse 13 

— Battery, refer to CHARGING SYSTEM 
Start/stop switch 

Starter solenoid 

DESS post 

- ECM 

Wiring/connections. 

Check these components before removing the 
starter. 

NOTE: This section assumes the problem is re- 
lated to the electrical starting system. If starting 
system tests good, ensure engine and jet pump 
integrity. Refer to applicable section. 


I 
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PROCEDURES 


STARTER SOLENOID FUSE 


Fuse Inspection GTI and RXP Models 


To access fuse boxes, open the front storage cov- 
er and remove the storage bin. The fuse boxes 
are located in the front LH side of the bow. 


Fuse Inspection GTX and RXT Models 


To access fuse boxes, remove the seat. The fuse 
boxes are located next to the front LH side of the 
engine. 
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RXT MODEL ILLUSTRATED 
1. Main fuse box (system fuses) 
2. Relay fuse box (main power fuses and main relay) 


Make sure fuse 13 in main fuse box is in good 
condition. 
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1. Fuse 13 (starter solenoid fuse) 


If the starter solenoid fuse (13) is burnt, it can be 

quickly identified by the following symptoms: 

— The information center will come on 

— A beep code should be heard 

— There will not be any input voltage at the starter 
solenoid coil. 

The solenoid may be the cause of a burnt fuse (13 

or 16). 
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If the solenoid and solenoid coil circuit wiring tests 
good, one of the other systems may be at fault. 


If fuse is good, proceed with the STARTER QUICK 
TEST. 


ENGINE START/STOP SWITCH 
Engine Start/Stop SwitchTest 
using B.U.D.S. 

Remove seat, refer to BODY section. 


Remove the diagnostic connector from its storage 
cap located next to main fuse box. 
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1. Diagnostic connector 


Connect to the latest applicable B.U.D.S. 
software, refer to COMMUNICATION 
TOOLS/B.U.D.S. SOFTWARE section. 


In B.U.D.S., select Read Data. 
Select the Monitoring tab. 


On the bottom RH corner of the monitoring page, 
select page 2. 
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Step 1: Select Read Data button 
Step 2: Select the Monitoring page tab 
Step 3: Select page 2 
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Press the vehicle start button and look for the 
Start Button LED to come “ON” in the lower cen- 
ter portion of the page. 





The start button LED should turn ON, indicating 
the starting system control circuits are function- 
ing normally on the input side (start button, ECM 
and wiring). Test for a problem on the output side 
of the starting system (ECM ground signal to the 
starter solenoid, starter solenoid, wiring harness 
to the solenoid and the starter motor). 

If the start button LED did not come ON, test the 
Start/Stop switch and its wiring circuits. 


Start/Stop Switch Continuity Test 


Open the front storage cover and remove the stor- 
age bin. 


Disconnect the start/stop switch connector. 
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1. Start/stop switch connector 
Set a Fluke 115 multimeter (P/N 529 035 868) to 
Q setting. 

Measure resistance through switch as per follow- 
ing table. 


START/STOP SWITCH CONTINUITY TEST 


Pin 6 
(YELLOW/RED) 
and Pin 5 
(PURPLE) 
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START/STOP SWITCH CONTINUITY TEST (PINS 5 AND 6) 





If switch does not test as specified, replace the 
engine start/stop switch. 


If switch tests as specified, reconnect switch con- 
nector and carry out a START/STOP SWITCH CI/R- 
CUIT CONTINUITY TEST as follows. 


Start/Stop Switch Circuit 
Continuity Test 


Remove main relay in relay fuse box. 





1. Main relay 


Disconnect ECM connector B and install it on the 
ECM adapter (P/N 420 277 010). 
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1, ECM connector B removed 


Carry out a continuity test of the start/stop switch 
circuit as per following table. 


START/STOP SWITCH CIRCUIT CONTINUITY TEST 


ECM RELAY 
CONNECTOR | FUSE BOX 
B TERMINAL 
B-19 










pom fo 
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START/STOP SWITCH CIRCUIT CONTINUITY TEST 


If you obtained continuity, switch circuit is good. 
If you do not obtain continuity, carry outa SW//7CH 
POWER INPUT WIRE TEST and a SWITCH 
GROUND WIRE TEST. 

Switch Power Input Wire Test 


Test continuity of the start/stop switch power in- 
put wire as per following table. 


SWITCH POWER INPUT WIRE TEST 

















SWITCH 
CONNECTOR RELAY FUSE 
(VEHICLE BOX RESISTANCE 


HARNESS SIDE) 


Pin 5 Pin A4 Close to0 2 
(PURPLE wire) (continuity) 
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SWITCH POWER INPUT WIRE TEST 





If resistance is not as specified, repair wiring/ 
connectors. 

If the power input wire continuity tested good, car- 
ry out the SW/TCH GROUND WIRE CONTINUITY 
TEST. 


Switch Ground Wire Continuity Test 


Test continuity of start/stop switch ground wire as 
per following table. 


SWITCH GROUND WIRE CONTINUITY TEST 


SWITCH 
CONNECTOR 
(VEHICLE 
HARNESS SIDE) 


Pin 6 
(YELLOW/RED 
wire) 











ECM 
CONNECTOR B 





RESISTANCE 


Close to 0 Q 
(continuity) 












B-19 
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SWITCH GROUND WIRE CONTINUITY TEST 
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If continuity is not obtained, 
connectors. 


If continuity was obtained, the problem could be 
ECM related. Refer to EVG/VE MANAGEMENT 
section. 


STARTER SOLENOID 


Solenoid is located below main fuse box. 


GT/ and RXP Models 


To access starter solenoid, open the front storage 
cover and remove the storage bin. The solenoid 
is in the front LH side of the bow, at the bottom of 
the fuse box support. 


GTX and RXT Models 


To access starter solenoid, remove the seat. The 
solenoid is located at the front LH side of the en- 
gine, at the bottom of the fuse box support. 


repair harness/ 
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TYPICAL —- STARTER SOLENOID 


Solenoid Input Voltage Test (at Coil) 
Disconnect solenoid connector. 
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1. Starter solenoid 
2. Solenoid connector disconnected 


Install safety lanyard (DESS key). 


Set Fluke 115 multimeter (P/N 529 035 868) to 
Vde. 


Measure for coil input voltage as per following ta- 
ble. 


NOTE: Do not press the START/STOP button. 


SOLENOID INPUT VOLTAGE TEST (COIL) 


Ea 
TEST PROBES Ea 


zn I Battery 
(PURPLE wire) Battery ground 
solenoid connector voltage 
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SOLENOID COIL INPUT VOLTAGE TEST 


If battery voltage is obtained, carry out a SOLE- 
NO/ID GROUND WIRE CONTINUITY TEST. 


If battery voltage is not obtained, carry out a CON- 
TINUITY TEST OF SOLENOID COIL INPUT WIRE 
as follows. 
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Continuity Test of Solenoid Coil 
Input Wire 


Remove safety lanyard (DESS key). 


Remove fuse 13 (starter solenoid fuse) in main 
fuse box. 





1. Fuse 13 (starter solenoid fuse) 


Set multimeter to 2 setting. 


Test continuity of the coil input wire as per follow- 
ing table. 


CONTINUITY TEST OF SOLENOID COIL 
INPUT WIRE 
SOLENOID | Mall. 
CONNECTOR | Test ROX 
4 
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CONTINUITY TEST OF SOLENOID COIL INPUT CIRCUIT 


If you do not obtain close to 0 2, repair or replace 
wiring/connectors. 

If the power signal to the solenoid coil was not 
measured but continuity of the coil input circuit 
and fuse 13 are good, test for power between fuse 
box contact E12 and battery ground. 
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FUSE 13 INPUT VOLTAGE TEST 


If battery voltage is not measured at contact E12, 
repair or replace fuse box wiring jumpers or con- 
nectors as required. 


Solenoid Ground Wire Continuity Test 


Test continuity of solenoid coil ground wire to 
ECM as per following table. 


CONTINUITY TEST OF SOLENOID COIL 
GROUND WIRE 
ECM 
SOLENOID 
CONNECTOR sony eae RESISTANCE 
i Close to 0 2 
. ‘ y ry = 


1 i ae , | | 













SOLENOID GROUND WIRE CONTINUITY TEST 


If you do not obtain close to 0 2, repair or replace 
wiring/connectors. 


lf wire continuity is good, carry out a SOLENO/D 
RESISTANCE TEST 


Solenoid Resistance Test 


Remove solenoid from fuse box support, refer to 
SOLENOID REMOVAL in this section. 
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NOTE: Solenoid may be removed without discon- 


necting starter power cables for this test. 


IRE 
Ensure the negative (-) battery cable is dis- 


connected before removing starter solenoid 
and carrying out this test. 





Set multimeter to 2 setting. 


Measure solenoid coil resistance, as per following 
table. 


SOLENOID COIL RESISTANCE TEST 
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SOLENOID COIL RESISTANCE TEST 





Test solenoid main contacts as per following table. 


SOLENOID MAIN CONTACTS TEST 
SOLENOID POSTS RESISTANCE 





Post coming | Post going to OL 
from battery starter (open circuit) 


smr2008-026 





‘s12007-026-004_a 


SOLENOID MAIN CONTACTS TEST (BATTERY DISCONNECTED) 


If you do not measure an open circuit across the 
starter solenoid main contacts when the solenoid 
coil is not energized, the solenoid may be hung up 
or the contacts may be partially fused or shorted 
together. Replace the solenoid. 


If an open circuit is read, carry out a SOLENO/D 
DYNAMIC TEST. 


Solenoid Dynamic Test 


Ensure battery and starter solenoid are properly 
reconnected. 


Set ECM in engine drowned mode as follows: 


Depress throttle lever and install a rubber band to 
hold lever in full throttle position. 


Set multimeter to Vdc. 
Install the safety lanyard (DESS key). 


Depress START/STOP button. As engine is 
cranking, measure the voltage at the large sole- 
noid posts as per following table. 


SOLENOID DYNAMIC TEST 
PROBES VOLTAGE (DC) 


Solenoid battery 
post 
Solenoid starter 
post 

Solenoid battery Solenoid 


Battery 
ground 


Battery voltage 
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1. Solenoid battery post Step 1: Cut locking ties ; 
2. Solenoid starter post Step 2: Remove cable retaining nuts 
eee 3 Betach power cables Ho enter solenoid and support 
¥ tep 4: Disconnect starter solenoid input connector 
If voltage at starter post or across solenoid con- P Kore 


tacts is out of specification, replace solenoid. 


If voltage is not as specified at solenoid battery 
post, check battery and cable from battery to so- 
lenoid. 


If solenoid dynamic test is a specified, carry out a 
STARTER QUICK TEST. 


NOTE: Remove rubber band from throttle lever 
when tests are complete. 


Solenoid Removal 


Disconnect battery, refer to CHARG/NG SYSTEM 
section. 


Disconnect starter solenoid as per following 
steps. 


smr2007-026-005_a 





Step 1: Force top of solenoid and hold towards rear of support 
Step 2: Push retaining tab under solenoid to release 


NOTE: A screwdriver can be used to carefully pry 
solenoid. 
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Step 1: Maintain pressure on retaining tab 
Step 2: Slide solenoid out 


Solenoid Installation 





s79r2007-025-007_a 


Step 1: Insert solenoid mounting tabs under support 
Step 2: Firmly push solenoid to lock position 


Ensure to push solencid until a “click” is heard 
(retaining tab engagement). 


NOTE: It may be necessary to pull retaining tab to 
ensure proper locking. 


Reinstall cables and secure with locking ties. 


Reconnect battery and test starter solenoid oper- 
ation. 


STARTER 


Starter Quick Test 


To easily bypass the starter solenoid and the start 
control circuits, carry out the following procedure. 
smr2008-026 





NOTE: This procedure tests the electric starter, 
the starter power cable from the starter solenoid, 
and the battery to engine ground cable. 


Use a fully charged external 12 volt battery (similar 
in capacity to the battery installed in the vehicle), 
and a set of booster cables to power the starter at 
the starter post on the solenoid. 


ZA\ WARNING 


Fuel, oil, or electrolyte vapors are flammable 
and may become explosive if certain con- 
ditions are met. These vapors may collect 
near the bottom of the hull when present. All 
types of ignition including electrical sparks 
are to be avoided when maintaining or test- 
ing vehicle. 


IMTCAN IN 


Always use an external battery for the starter 
quick test. Always connect the last BLACK 
booster cable clip to the external battery neg- 
ative (-) terminal. Do not short starter sole- 
noid contacts across the main power connec- 
tions on the relay with a tool which may cause 
aspark. Failure to follow this procedure may 
result in an explosion. 


Z\ WARNING 


Always wear safety glasses when working 
with or around batteries. 


Connect the first RED booster cable clip to the 

starter cable post on the starter solenoid. 

Connect the second RED booster cable clip to the 

positive (+) terminal on the external battery. 

Connect the first BLACK cable clip to the negative 

(-) battery terminal in the vehicle. 

Momentarily apply the second BLACK cable clip 

to the negative (-) terminal of the external battery. 

If engine does not crank (or slowly cranks), check 

the following: 

— Booster cable connections 

- Vehicle battery ground cable connections to en- 
gine 

— Starter power cable/connections from solenoid 
to starter. 

If the above items all test good, replace the starter. 

If anew starter cannot rotate the engine, the prob- 

lem may be engine or jet pump related. Refer to 

the applicable sections for testing procedures. 
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Starter Removal 


Disconnect battery, refer to CHARGING SYSTEM 
section. 






Z\ WARNING 


Always disconnect the BLACK (-) battery ca- 
ble first and reconnect last. 


NOTE: To facilitate starter removal, remove en- 
gine cover and/or upper bridge as required. Refer 
to BODY section. 


Disconnect starter power cable. 
Remove starter retaining screws. 





Ez 
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1 

2, 
3. 
4. 


. Exhaust manifold 

Starter 

. Starter retaining screws 

. Starter power cable retaining nut 
Starter Gear Removal 
Remove starter. 


Remove gear retaining circlio and pull out starter 
gear. 
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FISHONA 


1. Retaining circlip 
2. Starter gear 


Starter Gear Installation 


Installation is essentially the reverse of removal 
procedure. However, pay particular attention to 
the following. 


It is recommended to use a new circlip. 


Starter Installation 


Installation is the reverse of the removal proce- 
dure. However, pay particular attention to the fol- 
lowing. 

Ensure starter and engine mating surfaces are free 
of debris. Serious problems may arise if starter is 
not properly aligned. 

Apply isoflex grease Topas NB 52 (P/N 293 550 
021) on starter O-rings. 


smr2008-026 


www.SeaDooManuals.net 








smr2007-025-009_a 


1. Apply lsoflex grease Topas NB 52 


nstall starter. 


NOTE: If starter does not mesh properly with in- 
termediate gear, pull starter out, slightly rotate 
he starter gear; then reinstall the starter. Tem- 
porarily removing both O-rings makes it easier to 
align both gears. Once gears are aligned, remove 
starter to install O-rings being careful not to ro- 
tate starter gear out of position, then reinstall the 
starter. 


Apply Loctite 243 (P/N 290 897 651) on retaining 
screws and torque to 10 Nem (89 lbfein). 


Connect the RED positive cable to the starter and 
torque retaining nut to 7 Nem (62 Ibfein). 





ZA\ WARNING 


To prevent electric shock whenever connect- 


ing the RED power cable to the starter motor, 
ensure the BLACK (-) battery cable is discon- 
nected. 





Apply dielectric grease (P/N 293 550 004) on ter- 
minal and nut. 


Ensure to install rubber protector over starter pow- 
er cable retaining nut. 
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1. Torque power cable retaining nut to 7 Nem (62 Ibfein) and apply 
dielectric grease 

2. Install rubber protector 

A. 10 Nem (89 Ibfein) 
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DIGITALLY ENCODED SECURITY 


SYSTEM (DESS) 


SERVICE TOOLS 


Description 
ECM adapter 
Fluke 115 multimeter ... 


GENERAL 


NOTE: It is a good practice to check for fault 
codes using B.U.D.S. software as a first trou- 
bleshooting step. Refer to COMMUNICATION 
TOOL S/B.U.D.S. SOFTWARE. 


This system allows starting the engine only with 
safety lanyard(s) that has been programmed to op- 
erate a specific watercraft. This functionality is 
the DESS system. 


NOTE: If desired, a DESS key can be used on 
other watercraft equipped with the DESS. It on- 
ly needs to be programmed for that watercraft. 


The following components are specially designed 
for this system: ECM, DESS key and DESS post. 


The DESS key cap cantains a magnet and a ROM 
chip. The magnet actually closes the reed switch- 
es inside the post which is the equivalent of a me- 
chanical ON/OFF switch. The chip has a unique 
digital code which is the equivalent of the notch 
pattern on a conventional key. 


The system is quite flexible. Up to 8 different keys 
may be programmed in the memory of the ECM. 
They can also be erased individually. 


The memory of the ECM is programmed to rec- 
ognize the digital code of the DESS key. This is 
achieved with the B.U.D.S. software. 


DESS Key Types 


In addition to the standard DESS key, the ECM 
also offers special keys that can be programmed 
so that the vehicle can be run only at a limited 
speed. Such feature is ideal for first time riders 
or renters. 


The following table indicates the approximate 
maximum engine rpm's given the type of key 
used. 


smr2008-027 








Part Number 
.. 420 277 010 
. 529 035 868 

















MAXIMUM 
DESS KEY TYPE | COLOR | eNGine RPM 
Approximately 
8220 
Standard key YELLOW | 4, prevent engine 
overspeed 
: Approximately 
Learning key WHITE 5500 
Approximately 
R key ORANGE 6500 








Z\ WARNING 


The 3 key types differ only in color and can 
be programmed to any of the 3 options pro- 
posed in B.U.D.S. It is important to program 
each key type to the adequate engine RPM re- 
striction. Only program WHITE key for learn- 
ing mode, ORANGE key for rental or reduced 
speed mode and YELLOW key for no restric- 
tion mode. Failure to do so can result in se- 
vere injury or death for the operator of the ve- 
hicle. 














NOTE: Depending on riding and environmen 
conditions, the given values can vary of at leas 
+ 500 RPM's. At high altitude, variations could 
be greater if impeller is not replaced. 

The restrictor plate for the air intake system is an 
option to use solely on GTI Rental models when 
using the R key, it does not apply to any other 
models. The restrictor plate does not affect the 
RPM restriction. 


Beeps 


When connecting a key on the post, the DESS is 
activated and will emit audible signals: 
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SIGNIFICATION 


2 short Indicate a working DESS key. 
Engine starting can take place. 


Indicates a wrong DESS key is being 
used or something is defective. 
Engine starting is not allowed. 


1 long 


Other beeps can be heard. The ECM features 
a self-diagnostic mode. Refer to COMMUNICA- 
TION TOOLS/B.U.D.S. SOFTWARE for more infor- 
mation. 

When ordering a new ECM from the regular parts 
channel, the DESS circuitry will be activated. 


Key Reminder 


If engine is not started within 10 seconds after 
installing the DESS key on its post, 4 very short 
beeps will sound every 5 minutes for 2 cycles. 
Then, 4 very short beeps will sound every 3 sec- 
ond interval to remind you to start the engine or 
to remove the key. The same will occur when the 
key is left on its post 10 seconds after engine is 
stopped. 

The beeps stops only when safety lanyard is re- 
moved or after 4 hours elapsed. 

Always ensure DESS key is not left on its. post 
after engine is stopped. 


IMPORTANT: Leaving the DESS key on its post 
when engine is not running will slowly discharge 
the battery. 


PROCEDURES 


DESS KEY 
KEY PROGRAMMING 


Perform the required connections for B.U.D.S. Re- 
fer to COMMUNICATION TOOLS. U.D.S. SOF 
WARE for proper connection instructions. 

Use the latest B.U.D.S. software available from 
BOSSWeb. 

IMPORTANT: Ensure all connections have been 
made before starting B.U.D.S. to allow proper 
operation. 

Start B.U.D.S. and logon. 

For more information pertaining to the use of the 
software B.U.D.S., use its helo which contains de- 
tailed information on its functions. 
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ZA\ WARNING 


\f the computer you are using is connected 
to the 110 Vac power outlet, there is a poten- 
tial risk of electrocution when working in con- 
tact with water. Be careful not to touch water 
while working with the VCK. 


Read ECM using Read Data button. 


File View MPI®@ Module Tools Help 





12008-012-100_aen 


Click on Keys tab. 








‘Dhe “Yew. MEN® . Module Toots Help 


el 


Read Data 





ae ——— a 
Vericle L: Setting | Monitoring | 


“key Usage— ee ees 


2 ae 
Key 1 i Used | 


2 '2005-072-001_en 


If all all buttons are greyout out in Keys tab: 








©'2008-020-002_a 


1. All buttons greyed out 


— The batteries in the DESS post interface are 
leak or are not installed. Install new batter- 
ies. 

- The DESS post interface was connected af- 
ter B.U.D.S. has been started. 
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- Inall cases, exit B.U.D.S., ensure the DESS 
post interface is properly connected then 
restart B.U.D.S. 


Click on the desired Add Key button on bottom of 
screen according to the type of key you want to 
program. 

When the following window pops up, install the 
new key to be programmed on MPI or DESS post 
interface tool. 


A : insert a Learning Key® onthe MPI NESS post 
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NOTE: Ensure to use the DESS key color that 
matches the key usage. 
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When this window pops up, a new key has been 
saved in the computer. 
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Tee et 


3 The DESS® key was successfully added to the 
document: . 


Remove key from MPI and install on vehicle DESS 
post. 

NOTE: To program other key(s}, click again on the 
desired Add Key button. 

When finished ensure to save new data in ECM 
using Write Data button so that the programming 
becomes effective. 
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BEEPER 


Beeper Troubleshooting 


If no beep is heard when installing the DESS key 
on the post and engine can be started, refer to 
GAUGE/FUSES to check the beeper operation. 


If no beep is heard when installing the DESS key 
on the post and engine can NOT be started, refer 
to ELECTRONIC FUEL INJECTION. 


DESS POST 


DESS Post Continuity Test 


NOTE: The DESS post with 4 wires contains 2 
reed switches working in parallel. 


The following continuity tests can be performed 
using an ohmmeter. 


For best results, use the Fluke 115 multimeter 
(P/N 529 035 868). 
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529050602 

Open front storage cover. 

Remove storage tray if so equipped. 
DESS Key Removed from Post 


Disconnect the male connector attached to the 
DESS post harness. 
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1. Male connector here 


Set multimeter to 2. 


Probe DESS post terminals to check continuity as 
follows. 


RESISTANCE 

DESS POST HARNESS @ 20°C (68°F) 
BLACK BLACK/YELLOW a 

(male connector) | (male connector) 
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Disconnect the remaining DESS connector. 





Probe DESS post terminals to check continuity as 
follows. 








RESISTANCE 


DESS POST HARNESS @ 20°C (68°F) 


BLACK/PURPLE 
ese ead (female Open circuit 
connector) 
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RESISTANCE 
@ 20°C (68°F) 


DESS POST HARNESS 
Close to0 2 









WHITE/GREY 
(male connector) 





Post 
terminal 
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TYPICAL 
RESISTANCE 

DESS POST HARNESS @ 20°C (68°F) 

Close to 0 Q 










BLACK 
{male connector) 
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TYPICAL 


DESS Key on Post 


Probe DESS post terminals to check continuity as 
ollows. 





DESS POST HARNESS 





BLACK BLACK/YELLOW 
(male connector) | {male connector) 
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RESISTANCE 

DESS POST HARNESS @ 20°C (68°F) 
BLACK BLACK/PURPLE 

(male connector) |(female connector) 
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Reconnect DESS post connectors. 
If any continuity test fails, replace DESS post. 


DESS Post Vehicle Harness 
Continuity Test 


Disconnect the male connector attached to the 
vehicle harness of the DESS post. 
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1. Male connector here 


Remove cover from relay fuse box. 
Remove the ground bus bar. 
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Set multimeter to 2. 


Probe vehicle harness terminals to check continu- 
ity as follows. 


RESISTANCE 
@ 20°C 
(68°F) 


DESS POST 
VEHICLE 
HARNESS 


RELAY FUSE BOX 


Ca 
(crossing of column] Close to 0 Q 
C and row 5) 


BLACK/PURPLE 
(male connector) 


314 












‘sr 2008-027-006_a 


Disconnect the A connector from ECM. 


nstall the ECM adapter (P/N 420 277 010) on ECM 
connector. 
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Probe vehicle harness terminals to check continu- 
ity as follows. 
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ae 
(FEMALE CONNECTOR) 
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Reinstall removed components. 

If any continuity test failed, replace DESS post. 
Refer to STEERING SYSTEM. 

f problem persists and all tests have been per- 
formed, try a new ECM. Refer to FUEL INJEC- 
TION section. 
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GAUGE/FUSES 


SERVICE TOOLS 


Description 
ECM acapter 
Fluke 115 multimeter .... 








Part Number Page 
420 277 010 ... 331, 337, 343 
529 035 868 








SERVICE TOOLS — OTHER SUPPLIER 








Description Part Number Page 
Snap-on terminal TEMOVET 0.0... eee eee terete WEOOQ:4, sitewecdee nama 340 
SERVICE PRODUCTS 

Description Part Number Page 
Gi@lectric QrEASE ooo. eee cece e teen ee teeeeterenettneetecies 28S BBO ODA ccccpeitepoccsssori am snaneseu ance 317 
Locktite 425 threadlocker oo... cece cee eee neeeneeneneeeeenees 293; 8000480) stocccendsiaistinaiyeacsssenny adn 344 


GENERAL 


NOTE: For a complete overview of the vehicle 
electrical system, refer to ENGINE MANAGE- 
MENT. 


NOTE: It is a good practice to check for fault 
codes using B.U.D.S. software as a first trou- 
bleshooting step. Refer to COMMUNICATION 
TOOLS/B.U.D.S. SOFTWARE section. 


tis highly recommended to disconnect the bat- 
ery when replacing any electric or electronic com- 
ponent. 


Z\ WARNING 


Always disconnect battery exactly in the 
specified order, BLACK (-) cable first, RED (+) 
cable last. Always reconnect BLACK (-) cable 
last. Do not place tools on battery. 





Z\ WARNING 


Torque wrench tightening specifications 
must be strictly adhered to. Locking de- 
vices (e.g.: locking tabs, elastic stop nuts, 
self-locking fasteners, etc.) must be installed 
or replaced with new ones. 











IMPORTANT: When troubleshooting an electrica 
system fault, check battery condition, cables and 
connections first. 
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Install safety lanyard (DESS key) to activate ECM 
and Information Center when testing procedures 
require the device or system to be supplied with 
electrical power. 


Check the related-circuit fuse condition with a fuse 
tester or ohmmeter (a visual inspection could lead 
to a wrong conclusion). 


Pay particular attention to ensure that pins are not 
bent or pushed out of their connectors. 


Ensure all wire terminals are properly crimped on 
wires, and connector housings are properly fas- 
tened. 


When replacing an electric or electronic compo- 
nent, always check electrical connections. Make 
sure they are tight, make good contact, and are 
corrosion-free. Dirty, loose or corroded contacts 
are poor conductors and are often the source of a 
system or component malfunction. 


Check for signs of moisture, corrosion or duliness. 
Clean pins properly and coat them with dielectric 
grease (P/N 293 550 004) or other appropriate Iu- 
bricant (except if otherwise specified) when re- 
assembling them. 


Pay attention to ground wires. 
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Checking for Shorts Between 2 Wires 


When checking continuity of a wire in a circuit, 
wires should be checked for a short circuit be- 
tween them as follows. 


Isolate the circuit by disconnecting its connectors. 


Let's suppose that the circuit to be checked is 
composed of a RED and a BLACK wire. Using an 
ohmmeter, measure the resistance between the 
RED and the BLACK wire. The resistance should 
be infinite (OL). Otherwise, a short circuit exits be- 
tween the two wires must be identified and cor- 
rected. 


Addition of Electrical Accessories 


When an electrical accessory is added such as a 
VTS, Depth Sounder or Lake Water Termp/Speed 
Sensor, it must be activated in the ECM using 
B.U.D.S. 


if an option is installed but not activated in 
B.U.D.S., the information center will not display 
that option. If an option is activated in B.U.D.S. 
but not installed in the vehicle, SENSOR will be 
displayed in the Information Center. 


Select the applicable accessory in the Options 
area of the Setting page in B.U.D.S. to activate 
or deactivate the function. 


PROCEDURES 
FUSES 


If an electrical system fault occurs, check the fus- 
es. If a fuse is burnt, replace it with a fuse of the 
same rating. 


A1SECKB 





1, Fuse 
2. Check if meited 
3. Ampere rating 
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ZA\ WARNING 


Do not use a higher rated fuse than recom- 
mended. Use of a higher rated fuse can lead 
to severe component or circuit damage, and 


overheat condition, and possibly and electri- 
cal fire. If a fuse has burnt out, the source of 
the malfunction should be identified and cor- 
rected before applying power to the vehicle. 





Fuses can be found in 2 fuse boxes mounted on 
a support with the diagnostic connector, starter 
solenoid and T.O.P.S. switch. 

All RXP and GTI Models 


For these models, the fuse boxes are located in 
the bow area. 


To access them, open the front storage compart- 
ment cover and remove the storage bin. 


All GTX and RXT Madels 


For these models, the fuse boxes are located in 
the engine compartment, just forward and to the 
left of the engine. 


To access them, simply remove the seat. 
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1. Relay fuse box 
2. Main fuse box 


When installing main fuse box cover, ensure the 
seal is properly seated. If the seal has been re- 
moved, ensure to reinstall it as illustrated. 
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TYPICAL 
1. Wider lip here 





Fuse Box Power Input 
The relay fuse box receives power at pin B2 from 
the battery. Refer to FUSE BOX PIN-OUT IDEN- 
TIFICATION further in this section. 
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TYPICAL - POWER IN 


Main fuse box receives its power at pin C1 from 
he main relay. it then distributes power through 
plug-in bus bars (seen in illustration} and jumper 
wires to the system fuses (connected in back of 
fuse box). 
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TYPICAL - POWER IN 
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USENO.| FUSE DESCRIPTION LOCATION 


3A information center gauge 

3A Beeper 

3A Depth sounder (if so equipped) 

3A Fuel level sensor and ECM 

7.5 A |VTS (if so equipped) 

10A Fuel pump 

10 A Cylinder 1 (ignition coil and injection) 
10A Cylinder 2 (ignition coil and injection) 


Cylinder 3 (ignition coil and injection) 
TOPS sensor 


Diagnostic connector 





2 level sensor 
resistor Fuel level senso 


13 10A Starter solenoid 
14 3A CAPS 










30 A Charging system 





o 


30 A Main (battery) 










NOTE: The contact numbers on either side of the 
fuses on the electrical schematic do not necessar- 
ily identify the fuse contact numbers. They iden- 
tify the bus-bar contact from which the fuse re- 
ceives power (through a wire jumper), and the 
contact through which the fuse powers the sys- 
tem. 


NOTE: The 500 © resistor in the main fuse box is 
counted as if it was fuse 12. 


If a system is not receiving input voltage, ensure i 
the bus-bars and wire jumpers are making good ORE TS 
contact. NUMBER OF CONTACTS GROUPED PER BUS BAR 


CAUTION: Never interchange a bus-bar with 


one of a different length as it will cause short Fuse Box Pin-Out Identification 

circuits. See following illustration for bus bar / . 

locations and the number of contacts it groups Fuse box contacts are identified as seen from the 

together. back of the fuse box (wire side) with letters to 
identify rows and numbers to identify columns. 
The combined letter and number identify the co- 
ordinate of a contact that is used in the wiring di- 
agram (B6 for instance in the iliustration). 
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TYPICAL — RELAY FUSE BOX ILLUSTRATED 


NOTE: Although the contacts in the fuse boxes 
are in reality sockets, they will be referred to as 
pin numbers (pin B6) in the procedures. 


MAIN RELAY 


The main relay routes power from the battery and 
the voltage regulator/rectifier to the main fuse box 
for power distribution to most of the vehicle sys- 
tems. 

For a description of its function, refer to the 
OVERVIEW sub section in the in engine manage- 
ment section. 

NOTE: The main relay is a plug-in type that may 
be inverted by 180° at installation and still function 
correctly. 


Main Relay Continuity Test 
Remove the main relay from relay fuse box. 
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RELAY FUSE BOX 
1. Main relay 


Use the Fluke 115 multimeter (P/N 529 035 868), 
and select the 2 position. 


Probe relay as per following table. 


TERMINAL RESISTANCE 
Open circuit (OL) 
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Connect a 12 Vdc battery as in following illustra- 
tion and probe relay again. 
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TERMINAL 
If the relay failed a test, replace it. 
If relay is good, carry out the voltage test below. 








RESISTANCE 


0.5 2 max. 
(continuity) 





Main Relay Voltage Test 
First test fuse 16. 


Ensure bus bar terminals are clean and in good 
condition. 
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TYPICAL - BUS BAR If battery voltage is not read, check the following 
items: 


— Wiring/ connectors from battery 


- Bus bar connecting C1, C2 and C3 for proper 
contact 


Wire jumper B1 to C1 behind fuse box 
Wire jumper C3 to B6. 
Install safety lanyard on DESS post. 


If battery voltage was read in previous test, check 
relay coil circuit as per following table. 


MAIN RELAY INPUT VOLTAGE TEST TO 
ECM (COIL) 


FUSE BOX PIN VOLTAGE 


B4 to A6 Battery voltage 





I 
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RELAY FUSE BOX BUS BAR LOCATIONS AND THEIR FUNCTION 






Remove main relay. 
Set multimeter to Vdc. 
Probe fuse box as per following tables. 


FUSE BOX PIN 
B6 to battery ground 
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If battery voltage is not read, probe as follows. 


MAIN RELAY INPUT VOLTAGE TEST TO 
BATTERY (COIL) 
FUSE BOX PIN VOLTAGE 
Barto batery ground 
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If battery voltage is not read, check wire jumper 

from C2 to B4. 

If battery voltage is read between B4 and battery 

ground, test the following: 

— Continuity of the main relay ground circuit 
wiring 

— DESS key and DESS post, refer to DESS SYS- 
TEM. 

If DESS post and main relay ground circuit tested 

good, the ECM may be at fault. Refer to the E/V- 

GINE MANAGEMENT section. 


INFORMATION CENTER 


Information Center Overview 


The information center (cluster) is a multifunction 
gauge that supplies several real time useful infor- 
mations to the driver. 


There are two models of multifunction gauges 
used, a standard model (used on GTI models) and 
the premium model (used on all other models). 
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STANDARD GAUGE (GTI MODELS) 
1. Speedometer (optional) 

2. Tachometer 

3. Fuel level 

4. Information display 

5. Indicator lights 
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PREMIUM GAUGE (ALL MODELS EXCEPT GTI) 
1. Speedometer 

Tachometer 

Fuel level 

. Information display 

Indicator lights 

Water depth display (optional) 

Water temperature display 

VTS position indicator (optional) 


BDNMAABN 


Both models can display the information in one 
of three languages, English, French, or Spanish. 
Units of measurement can be displayed either 
in SAE system or in the metric system. Use 
B.U.D.S. to change the language and units of 
measurement settings. 


When the safety lanyard is installed and the ve- 
hicle powers up, all LCD segments and indicator 
lights in the information center will turn ON for 3 
seconds (self test function). This self test func- 
tion allows the driver time to ensure that all indi- 
cations are functioning properly. 
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It also validates the information centers internal 
circuits, however, this does not validate proper op- 
eration of the individual external circuits and sen- 
sors that provide inputs to the information center. 
With the self test complete, the LCD displays will 
indicate "0" Kph (or MPH), “0” RPM, and the 
compass direction will be indicated. 

If a system fault is detected by the ECM, the ap- 
plicable message and/or indicator light will be dis- 
played, and a beep code may be heard. 


1) Speedometer 
All Models except GT/ 


Speedometer indicates the speed of the water- 
craft in miles per hour (MPH) or kilometers per 
hour (km/h). 


2) Tachometer 


Tachometer indicates the revolutions per minute 
(RPM) of the engine. Multiply by 1000 to obtain 
the actual revolutions. 


3) Fuel Level 


Bar gauge continuously indicates the amount of 
fuel in the fuel tank. A low-fuel condition is al- 
so indicated on the information display when only 
one bar is visible on the fuel quantity display. See 
MESSAGE DISPLAY. 


4) Information Display 


Displays a variety of indications or messages as 
applicable to standard or premium gauge, vehicle 
model or installed accessories. 
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TYPICAL 
1. Information display 


Compass Indication (Premium Gauge Only) 


Displays the cardinal points to indicate the orien- 
tation of the watercraft. 


324 





§M02008-001-024_a 
TYPICAL 
1. Compass indication 


ZA\ WARNING 


Use the compass as a guide only. Not to be 
used for navigation purposes. 








Water Temperature Indication (Standard 
Gauge) 


GTI SE Model 
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STANDARD GAUGE INFORMATION DISPLAY 
1. Water temperature indication 





Displays the water temperature at the surface in 
degrees Celsius (°C) or Fahrenheit (°F). 

NOTE: Water temperature and depth gauge will 
be displayed alternately on standard gauge infor- 
mation display if both sensors are installed and ac- 
tivated. 


Hourmeter (HR) 


Displays the accumulated time of the watercraft 
usage in hours. 
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TYPICAL 
7. Hourmeter display 
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Message Display (Standard and 
Premium Gauges) 


smo2008-001-026_a 


TYPICAL 
1. Message display 


Displays a message for each of the following 

occurrences. The abbreviations in the following 

parenthesis are the codes that may be displayed: 

— Engine or exhaust system overheating (EX- 
HAUST or ENGINE) 

— Low oil pressure (OIL) 

— Low battery voltage (12 V LOW) 

— High battery voltage (12 V Hl) 

— Low fuel level (FUEL-LO) 

— Maintenance reminder (MAINT) 

— Check engine (CHK ENG) 

- Sensor failure (vehicle electronic equipment) 
(SENSOR) 

— Invalid safety lanyard (KEY) 

- Safety lanyard, learning key active (L KEY) (in- 
cludes the Rental key as well). 


NOTE: When the watercraft is due for a mainte- 
nance inspection, the message MAINT will blink. 
After servicing, the code must be cleared using 
B.U.D.S. 


NOTE: If a fault occurs, the monitoring system 
generates numbered fault codes (P-XXXX) that are 
displayed through the information center. Use 
B.U.D.S. to help in troubleshooting the fault. 


When necessary, a beeper will sound and an indi- 
cator light will blink to attract the drivers attention 
depending on the importance of the fault or indica- 
tion occurring. Use B.U.D.S. as a troubleshooting 
tool when such a message is displayed. 








5) Indicator Lights 


NOTE: Refer to (VFORMATION D/SPLAY for addi- 
tional information regarding messages which may 
accompany an indicator light. 
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© | Low oil pressure (OIL) 

@ | Check engine (CHK ENG) 
Engine or exhaust system overheating 
(H-TEMP) 


| @ | Low fuel level (FUEL-LOW) 
Low/high battery voltage 
(12 V LOW/HI) 


Maintenance reminder (MAINT) 


6) Water Depth Display (Premium 
Gauge Only) 


GTX Limited Model 
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PREMIUM GAUGE MODELS 
1. Water depth display 








TYPICAL 
1, Water depth indication 


Displays the water depth under the hull within 0 
to 50 meters (0 to 170 feet) in the LH LCD display. 
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NOTE: Under certain conditions, the gauge may 
stop displaying. The gauges ability to display the 
depth depends on the conditions of use. When 
carrying out summerization procedures, if vehicle 
is run out of water with an active depth sounder, 
a SENSOR warning will appear in the message 
display. 


ZA\ WARNING 


Never use the depth gauge as a warning de- 


vice to ride in shallow water. Use it as a navi- 
gation guide only. Not to be used for naviga- 
tion purposes. 





7) Water Temperature Display 
(Premium Gauge Only) 
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PREMIUM GAUGE MODELS 
1. Water temperature display 
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1. Water temperature indication 


Displays the water temperature at the surface in 
degrees Celsius (°C) or degrees Fahrenheit (°F) in 
the RH LCD display. 


8) VTS Position Indicator (Premium 
Gauge Only) 


RXT-X 255, RXP 215, RXP-X 255 and 
WAKE Models Only 


The VTS position indicator displays the riding atti- 
tude of the watercraft. 
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Position indicator 

Bow up 

Bow down 

, Operating range (RXP models) 
Operating range (other models) 


MANA 


PROCEDURES 


INFORMATION CENTER 


Setting Language and Units of 
Measurement 


Connect vehicle to the latest applicable B.U.D.S. 
software, refer to the COMMUNICATION 
TOOLSYB.U.D.S. SOFTWARE section. 


Select the Read Data button. 
Choose the Setting tab at the top of the page. 


At the bottom RH side of the setting page, select 
the arrow to the right of page 1 and choose page 
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1. Read Data 
2, Setting tab 
3. Page 2 


In the Cluster Language field, choose the desired 
unit of language, English, French or Spanish. 
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In the Cluster Scale field, choose the desired unit 
of measurement, Imperial or Metric. 


Cluster Units: 


“Cluster Language: 


@ English ®@ Imperial 


| © French © Maine 
| © Spanish 
| 
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1. Cluster Language field 
2. Cluster Units field 


Clearing the Maintenance Reminder 
Indicators 

When the vehicle is due for maintenance, the 
Check engine light and the Maint message will 
appear. These must be cleared using B.U.D.S. 
Connect vehicle to the latest applicable B.U.D.S. 
software, refer to the COMMUNICATION 
TOOLS/B.U.D.S. SOFTWARE section. 

Select the Read Data button. 

Choose the Vehicle tab at the top of the page. 
At the bottom RH side of the setting page 
in the Last Service field, choose Reset Ser- 
vice/” Maint”. 
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1. Read Data 
2. Vehicle tab 
3. Reset Service/"Maint” button 


Information Center Troubleshooting 
Install the safety lanyard on the DESS post. 
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Information Center “Does Not Turn ON” 

When the information center does not turn ON, 

the power or ground circuit to the information cen- 

ter is open. Remove safety lanyard and carry out 

the following procedure: 

NOTE: If you do not hear a beep code, check bat- 

tery and fuse 16 (battery fuse). If a beep code is 

heard, the main fuse box and ECM are powered. 

Obtain access to the main fuse box: 

— RXP and GTI models through front storage com- 
partment 

— RXT and GTX models by removing seat. 

Test the 3 A information center fuse in the main 

fuse box (fuse 1). 
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MAIN FUSE BOX 
1. Information center 3 A fuse (fuse 1) 


If fuse 1 tests good, carry out an /VFORMATION 
CENTER HARNESS INPUT VOLTAGE TEST. 


NOTE: On GTI models, refer directly to /WVFOR- 
MATION CENTER INPUT VOLTAGE TEST. 


Information Center Turns ON but “Displays 
No Indications” except Compass 


If the information center turns ON when the lan- 
yard is installed, goes through the self test func- 
tion, then goes blank (except for the compass in- 
dication), there is no communication between the 
information center and the ECM. 

Connect to the latest applicable B.U.D.S. 
software, refer to COMMUNICATION 
TOOLS/B.U.D.S. SOFTWARE section. 

Read the fault codes related to a communication 
problem then carry out a CAN BUS CONTINU/TY 
TEST relating to that component. 

NOTE: The information center, ECM and the diag- 
nostic connector are linked together through bus- 
bars in the main fuse box. 
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Information Center Input Voltage Test 
(at Vehicle Harness Connector) 
GTX, RXP and RXT Models 


Open front storage compartment and remove 
storage bin. 


Disconnect the information center harness con- 
nector from the vehicle harness. 
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1. Information center harness connector 
2. Storage compartment shock support 


Set multimeter to Vdc. 
Install the safety lanyard on the DESS post. 


Carry out an input voltage test at the vehicle har- 
ness connector as per following table. 


INFORMATION CENTER INPUT VOLTAGE 
TEST (HARNESS CONNECTOR) 
INFORMATION CENTER 
HARNESS CONNECTOR VOLTAGE 
Reiecietate 
Battery ground | ~~ Y YO1#9° 
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INPUT VOLTAGE TEST AT VEHICLE HARNESS (PIN 1 TO PIN 2) 
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INPUT VOLTAGE TEST AT VEHICLE HARNESS (PIN 1 TO 
BATTERY GROUND) 





If battery voltage is measured to battery ground 

but not to pin 2, carry out the following: 

— Remove lanyard. 

- Set multimeter to Q selection. 

- Test ground wire continuity (pin 2 vehicle har- 
ness connector to battery ground). 

— Repair or replace wiring/connectors as required. 
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GROUND WIRE CONTINUITY 


If no voltage is measured, carry out the following: 
- Remove lanyard. 

- Remove fuse 1. 

— Set multimeter to 2 selection. 

- Test input voltage wire continuity (pin 1 vehicle 
harness connector to pin A 11 of the main fuse 
box). 

Repair or replace wiring/connectors as required. 
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INPUT VOLTAGE WIRE CONTINUITY 





If battery voltage is measured between pin 1 and 
pin 2, refer to /VFORMATION CENTER INPUT 
VOLTAGE TEST. 


Information Center Input Voltage 
Test (at Gauge Connector) 


All Models 


Remove the information center, refer to /VFOR- 
MATION CENTER REMOVAL in this section. 


Install the safety lanyard on the DESS post. 


Measure the information center input voltage as 
per following table. 


INFORMATION CENTER INPUT VOLTAGE TEST 


INFORMATION CENTER 
CONNECTOR WOLIAGE 
Battery ground 


g sa 






Battery voltage 
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INPUT VOLTAGE TEST AT GAUGE CONNECTOR (A TO B) 
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INPUT VOLTAGE TEST AT GAUGE CONNECTOR (A TO 
BATTERY GROUND) 





If battery voltage is measured to pin B, replace 

information center. 

If battery voltage is measured to battery ground 

but not to pin B, carry out the following continuity 

test: 

— Remove lanyard. 

- Set multimeter to Q setting. 

— Test ground wire continuity, pin B information 
center connector to battery ground. 

— Repair or replace wiring/connectors as required. 
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GROUND WIRE CONTINUITY (PIN B TO BATTERY GROUND) 





If no voltage is measured, test input voltage wire 
continuity, pin A to contact A 11 in main fuse box. 
— Remove lanyard. 

-— Set multimeter to Q setting. 

— Test input voltage wire continuity, pin A infor- 
mation center connector to contact A 11 in main 
fuse box. 

— Repair or replace wiring/connectors as required. 
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INPUT VOLTAGE WIRE CONTINUITY (PIN A TO CONTACT A11 
MAIN FUSE BOX) 


CAN Bus Continuity Tests 
(Information Center) 
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CAN BUS-BARS 
1. CAN High 
2. CAN Low 


Read the fault codes related to a communication 
problem then carry out a CAN BUS CONTINUITY 
TEST relating to that component. 


Cannot Communicate with ECM or 
Information Center 


Slightly lift up on the CAN bus-bars enough to 
access its contacts without completely removing 
them. 

Set multimeter to the 2 setting. 

Carry out a continuity test of the wiring from the 
diagnostic connector to the CAN bus-bars in main 
fuse box as per following table. 
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DIAGNOSTIC CONNECTOR TO CAN BUS-BARS 


CAN DIAGNOSTIC RESISTANCE 
BUS-BAR CONNECTOR READING 
Pin 1 

Peso | atten, 
ett Close to 0 Q 
(WHITE/BLACK) 
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CONTINUITY TESTS CAN BUS BARS TO DIAGNOSTIC 
CONNECTOR 


Repair or replace applicable wiring/connectors. 


Cannot Communicate with Information Center 
Remove and disconnect the information center, 
refer to IVFORMATION CENTER REMOVAL in 
this section. 

Slightly lift up on the CAN bus-bars enough to 
access its contacts without completely removing 
them. 

Set multimeter to the 2 setting. 

Carry out a continuity test of the wiring from the 
information center connector to the CAN bus-bars 
in main fuse box as per following table. 


INFORMATION CENTER TO CAN BUS-BARS 


CAN INFORMATION | RESISTANCE 
BUS-BAR READING 


CENTER 
CONNECTOR 


Pin C 
ERED 
Pin D Close to 0 2 
aller acy 
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oN HIGH BUS-BAR TO GAUGE CONNECTOR CONTINUITY 
TEST: 
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eee BUS-BAR TO GAUGE CONNECTOR CONTINUITY 
Tr 


If an open circuit is found, repair or replace appli- 
cable wiring/connectors. 


If you do not find an open circuit, replace the infor- 
mation center. 
Cannot Communicate with ECM 


Remove ECM connector B and install it on the 
ECM adapter (P/N 420 277 010). 


Set multimeter to the 2 setting. 


Carry out a continuity test of the wiring from the 
ECM connector to the CAN bus-bars in main fuse 
box as per following table. 


ECM TO CAN BUS-BARS 


CAN RESISTANCE 
Bus-BarR | ECM CONNECTOR] | READING 


Pin B-28 
Close to 0 2 
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(WHITE/RED) 
Pin B-27 
(WHITE/BLACK) 
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CAN HIGH BUS-BAR TO ECM CONNECTOR CONTINUITY TESTS 
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CAN LOW BUS-BAR TO ECM CONNECTOR CONTINUITY TESTS 
If an open circuit is found, repair or replace appli- 
cable wiring/connectors. 

If you do not find an open circuit, replace the ECM. 


Information Center Removal 


CAUTION: Information center locking tabs 
may break when removing the gauge trim 
ring (bezel); extreme care must be taken while 
performing gauge trim removal procedure. 


Take a small wooden stick (coffee stirrer type) and 
chamfer its end; refer to photo. 
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Slide chamfered end between trim ring and infor- 
mation center, in line with each side locking tab, 
pushing out smoothly while lifting out trim; repeat 
procedure with lower locking tab and then, gently 
lift trim upward, out of its upper locking tabs. 
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TRIM RING LOCKING TAB LOCATIONS 


Remove the two gauge mounting screws and re- 
tain them for reinstallation. 
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1. Information center screws 


Disconnect the information center and set it aside 
in a secure area. 
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1. Information center connector 


NOTE: At 2 places at the bottom of information 
center, rubber pads are folded on body for a tight 
fit; care should be taken not to lose these pads so 
they can be reused when reinstalling information 
center. 
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1. Rubber pads 





Information Center Installation 


Installation of the information center is the reverse 
of the removal procedure. However, pay attention 
to the following. 

Torque information center mounting screws to a 
MAXIMUM of 1.5 Nem (13 Ibfeiin). 

Reinstall information center trim ring simply by 
pushing it in until it snaps back in place. 

NOTE: If you are installing a replacement informa- 
tion center (premium model only), refer to /VFOR- 
MATION CENTER PROGRAMMING in this sec- 
tion. 


Information Center Programming 
(Premium Gauge) 

NOTE: This procedure is required to be carried out 
on all new replacement information centers (pre- 
mium gauge only) as they are delivered without 
programming. 
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Connect to the latest applicable B.U.D.S. 
software, refer to COMMUNICATION 
TOOLS/B.U.D.S. SOFTWARE section. 

NOTE: B.U.D.S. 2.3.19 or later version must be 
used. 

In the menu bar at the top of the window, select 
Module, Cluster, Update. 





Tools Help 


», eis ilies 
Information | 





ECM 







¢ fee) 2se(-) er 
YY Pes Pe ey 
In the open window, select the applicable update 
file and click the OK button at the bottom of the 


window. The file will be installed into the cluster 
(information center) automatically. 


NOTE: The description will tell you by model year, 
or model number, what calibration file to down 
load (the model number and year can be found on 
the vehicle page under Identification). 
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1B) __ The bwig updates are avatabe ox is CLUSTER: Batore undatng consas al related bute to 
Goternnine which updato you should sohiet 


Dato 


| Nano 
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If the wrong file is installed, the cluster will not 

be calibrated correctly and the following discrep- 

ancies may appear. 

— Fuel gauge will show as empty. 

— All segments of the VTS will be turned ON. 

- The RPM will indicate 0 or 5000. 

- The icon reminding you to flash the cluster 
will be visible in the lower R/H corner of the 
B.U.D.S. screen. 
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CLUSTER FLASH REMINDER ICON 


If the wrong file is installed, simply repeat the pro- 
cedure using the appropriate file. 

Once the information center is programmed, se- 
lect all the applicable settings as per following pro- 
cedure. 


Information Center Settings 

Use the latest B.U.D.S. software to set the appli- 
cable parameters in the information center. 
Install safety lanyard on DESS post. 

NOTE: If an information center from another wa- 
tercraft model is installed, the following message 
will be displayedand engine starting will not be 
allowed. 


t The cluster codina does not match with 
the ECM connected. Do you want to change it? 


munje- 0S [No] 
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Click No and install the appropriate information 
center for this watercraft. 


NOTE: If for some reason, you need to start the 
engine, click Yes. Engine starting will be allowed 
and the message will not appear anymore. Simply 
remove and reinstall the safety lanyard, then press 
the Start/Stop button to start engine. However, 
since this is not the appropriate gauge, some func- 
tions may not work properly. 

With the appropriate gauge installed, choose the 
Setting page tab, then click the arrow next to page 
1 on the bottom R/H side of the page and choose 
Page 2. 


On setting page 2, choose the appropriate model 
year in the Cluster Model Year field. 
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1, Read Data button 

2. Setting page tab 

3. Setting page 2 

4. Cluster Model Year field 


NOTE: This setting will allow accurate display of 
VTS and fuel level scales. 


Set Cluster Language and Cluster Units on same 
page as described above. 


‘Cluster Language ‘Cluster Units: 


® English | & imperial 


© French © Metric 


¢ Spanish 


smr2008-028-002_a 
1. Cluster Language field 
2. Cluster Units field 


Set compass pitch (if so equipped) on same page 
as per following table. 





COMPASS PITCH SETTINGS IN B.U.D.S. 


MODELS COMPASS PITCH 
GTX end AXT 


NOTE: Failure to properly set compass pitch will 
lead to inaccurate display of compass. 
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1. Cluster Compass Pitch setting field 


FUEL LEVEL SENSOR 


Fuel Level System Overview 


A float type fuel level sensor mounted on the fuel 
pump module sends a signal to the ECM. 
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TYPICAL — FUEL PUMP MODULE 
1. Fuel level sensor 


The ECM interprets this signal, then sends anoth- 
er signal through the CAN bus to turn on the ap- 
propriate number of segments of a bar type fuel 
level indication in the information center. 


A plug in type 500 2 resistor located in the main 
fuse box limits the voltage and current in the sys- 
tem. If the resistor is open circuit, there will not be 
any indication. If the resistance value is not with- 
in acceptable limits, the fuel level indication will be 
erroneous. Refer to FUEL LEVEL SYSTEM RESIS- 
TOR in this section for testing procedure. 
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Information 
center 





Communication 





Resistor 
500Q 


B13 
Bus bar [— an 


Full: ~ 4.8 Q 
Empty: ~ 89.8 Q) 


ECM 
































B22 
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FUEL LEVEL SYSTEM SIMPLIFIED SCHEMATIC 


FUEL LEVEL TROUBLESHOOTING 
SYMPTOM POSSIBLE CAUSE 


- Fuse 4 burnt 
— Resistor 500 Q open circuit 
— Wiring/connectors 

- Fuel level sensor 




















Fuel gauge always 
display EMPTY 






- ECM 
Fuel gauge always |— Water in fuel pump 
display FULL connector 

— Fuse 4 















- Resistor 500 Q 

— Wiring/connectors 

- Fuel level sensor 

—- ECM 

— Wrong setting in 

B.U.D.S. (page 2 Cluster 

model year) 

- Low battery voltage 

-— Resistor 500 Q 
(wrong value) 

— Fuel level sensor 





Fuel level sensor fault 
code 















Fuel gauge displays 
wrong level 





Fuel Level System Resistor Test 
Remove resistor from main fuse box. 
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TYPICAL - FUEL SYSTEM RESISTOR 





Set multimeter to 2 setting and measure its resis- 
tance value. 


FUEL LEVEL SYSTEM RESISTOR TEST 


RESISTANCE @ 20°C (68°F) 
475 - 625 2 
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Replace resistor if it is out of specification. 


Fuel Level Sensor Voltage Test 

First ensure battery voltage is over 12.6 V, refer to 
CHARGING SYSTEM. 

Remove main fuse box cover. 


Slightly raise the bus bar just below the 500 Q 
resistance enough to probe it without loosing the 
contacts. 
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FUEL LEVEL SYSTEM BUS-BAR 
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Set multimeter to Vde and read voltage as follows. 








FUEL LEVEL SENSOR VOLTAGE TEST 


FUEL TANK | FUSE BOX VOLTAGE 


LEVEL 


Full Bus bar and 0.1 Vde 
Empty battery ground 









NOTE: Voltage could be slightly different depend- 
ing on battery voltage but should remain relatively 
close to this range. If fuel tank is not full or emp- 
ty, the voltage value will be proportional to the fuel 
level (somewhere in-between). 


$m12007-027-053_b 
If voltage is out of specification, check fuel level 
sensor resistance. 


Fuel Level Sensor Resistance Test 
Disconnect fuel pump module connector. 


te 
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FUEL PUMP MODULE 
1. Fuel pump module connector 


Alternately drain then fill fuel tank and measure 
the sensor resistance between pins C and D of 
the fuel pump connector. See table below for full 
and empty resistance values. 
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FUEL LEVEL SENSOR RESISTANCE TEST 





If the full and empty sensor values are not as spec- 
ified in table, remove the fuel pump module and 
test sensor on a work bench. 


The resistance measured between sensor termi- 
nals must be in accordance with fuel level as per 
following table. 









FUEL LEVEL SENSOR RESISTANCE TEST 


RESISTANCE (2) ait el 


4.8 + 2.2 268.9 + 3.0 (FULL) 
0 ( 







17.8 + 2.2 240.6 + 3.0 
27.8 + 2.2 219.1 + 3,0 


37.8 + 2.2 
47.8 + 2.2 
57.8 + 2.4 
67.8 + 2.8 
77.8 % 3.6 
89.8 + 3.6 














A. Float height 


If resistance is out of specification, remove the 
fuel pump module and replace the sensor. Refer 
to FUEL TANK/FUEL PUMPfor fuel pump removal 
procedure. 

If resistance test is good, check wiring continuity 
and connectors. 
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When everything else has been tested and fuel 
level is still not working, check ECM. Refer to E/- 
GINE MANAGEMENT. 


If it still does not work, try a new information cen- 
ter (unlikely), 


WATER TEMPERATURE SENSOR 


All Models except GT/ 


NOTE: The water temperature sensor is a ther- 
mistor integrated within the speed sensor. 


B.U.D.S. can be used to test its operation. 


Water Temp Sensor Activation 
and Testing 


Connect vehicle to the latest applicable B.U.D.S. 
software, refer to the COMMUNICATION 
TOOLS/B.U.D.S. SOFTWARE section. 


Install safety lanyard on DESS post. 
Select the Read Data button. 
Choose the Setting tab at the top of the page. 


In the Options field, ensure the Lake Water 
Temp/Speed Sensor box is selected. 








3 vr ronorcnesseltc 


vyis Own Sovade 


smr2008-028-007_a 
1. Read Data button 
2. Setting page tab 
3. Lake Water Temp/Speed Sensor activation box 


Choose the Monitoring tab at the top of the page. 


A Lake Water temperature bar gauge is visible on 
the R/H side of the page. 
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1. Monitoring 
2. Lake Water temperature bar gauge 


With a garden hose, spray the speed sensor with 
water. The temperature reading in the Informa- 
tion Center and in B.U.D.S. should adjust to the 
water temperature. 





TYPICAL — WATER TEMP SENSOR IN SPEED SENSOR 


NOTE: If the temperature changes in B.U.D.S. but 
not in the information center, replace the informa- 
tion center. 

If there is no temperature indication or variation, 
carry outa TEMP SENSOR RESISTANCE TEST AT 
ECM. 


Water Temp Sensor Resistance 

Test (at ECM) 

If not, disconnect ECM connector B and install it 
on the ECM adapter (P/N 420 277 010). 


Set multimeter to 2 selection and test sensor re- 
sistance and continuity of wiring/connectors as 
per following table. 
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TEMP SENSOR RESISTANCE TEST AT ECM ADAPTER (PINS 
B8 TO B20) 


TEMP SENSOR RESISTANCE TEST AT ECM 
SENSOR TEMP RESISTANCE 


PINS B8 TO B20 

orc 32.3 kQ 
5°C 25.2 kQ 
10°C 19.8 kQ 
15°C 15.7 kQ 
20°C 12.5 kQ 
25°C 10.0 kQ 
30°C 8.1 kQ 
35°C 


6.6 kQ 
104°F 40°C 5.4 kQ 











If you measure an open circuit or resistance values 
that are significantly greater than specified, carry 
out a TEMP/SPEED SENSOR WIRING CONTINU- 
ITY TEST. 


Water Temp/Speed Sensor Wiring 
Continuity Test 


Disconnect the speed sensor connector. 
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TYPICAL — TEMP SENSOR CONNECTOR LOCATION 
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NOTE: On vehicles equipped with a 255 en- 
gine that has the intercooler mounted aft of the 
engine, the intercooler hoses and the exhaust 
system hose must be removed to access the 
temp/speed sensor connector. 


Set multimeter to 2 selection and test wiring con- 
tinuity between speed sensor connector and ECM 
connector B as per following table. 


WATER TEMP/SPEED SENSOR HARNESS 
CONTINUITY TEST 
SENSOR ECM | 
CONNECTOR RESISTANCE 
TERMINAL CONNECTOR B 


A (speed sensor) 


B (temp sensor) 
















Close to 0 2 
(continuity) 
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TYPICAL 





If wiring/connectors are good, connect a new sen- 
sor to the vehicle harness and retest the system. 
If temperature indication is good with a new sen- 
sor, then install the new sensor in the vehicle. 

If the temperature indication is still not functioning 
correctly, test or try anew ECM. Refer to EVG/NE 
MANAGEMENT. 

When everything else has been tested and the 
temperature indication still does not function cor- 
rectly, try a new information center (unlikely). 


COMPASS 


Premium Gauge Only 


The compass is located inside the information cen- 
ter. 


B.U.D.S. can be used to check its operation. 
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Connect vehicle to the latest applicable B.U.D.S. 
software, refer to the COMMUNICATION 
TOOLS/B.U.D.S. SOFTWARE section. 


Install safety lanyard on DESS post. 
Select the Read Data button. 
Choose the Setting tab at the top of the page. 


At the bottom R/H side of the Setting Page, 
choose page 2. 


In the Cluster Compass Pitch field, ensure the 
proper pitch setting is selected. 


8mr2008-028-001_d 
1. Read Data button 
2. Setting page tab 
3. Setting Page 2 
4. Cluster Compass Pitch 


MODELS 


Choose the Monitoring tab at the top of the page. 
A Compass is visible on the R/H side of the page. 
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1. Monitoring page tab 
2. Compass indication 


smr2008-028 


Change the direction of the vehicle. There should 
be a change of direction on the Information Center 
and in B.U.D.S. Otherwise, try a new information 
center. 


NOTE: To check the accuracy of the compass, 
you can use a portable compass and point it in 
the same direction. Compare the given directions, 
they should be the same. Otherwise, try a new in- 
formation center. 


SPEED SENSOR 
All Models (except GT/) 


Speed Sensor Operation 


As the vehicle moves forward, water flows 
through the speed sensor which turns a magnetic 
paddle wheel that triggers an electronic pick-up. 
This generates a speed signal that is sent to the 
ECM. The ECM interprets this signal and sends 
a signal through the CAN bus to the information 
center which produces a speedometer indication. 
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SPEED SENSOR 





B.U.D.S. can be used to test the speed sensor 
operation. 


Speed Sensor Activation and 
Testing Using B.U.D.S. 


Connect vehicle to the latest applicable B.U.D.S. 
software, refer to the COMMUNICATION 
TOOL S/B.U.D.S. SOFTWARE section. 


Install safety lanyard on DESS post. 
Select the Read Data button. 
Choose the Setting tab at the top of the page. 


In the Options field, ensure the Lake Water 
Temp/Speed Sensor box is selected. 


339 


www.SeaDooManuals.net 





Section 06 ELECTRICAL SYSTEM 
Subsection 05 (GAUGE/FUSES) 








3 ov rea rersesinna suc 


1 Do Soe 
smr2008-028-007_a 

1. Read Data button 

2. Setting page tab 

3. Lake Water Temp/Speed Sensor activation box 

Choose the Monitoring tab at the top of the page. 

A speedometer is visible on the L/H side of the 

page. 
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1. Monitoring page tab 
2. Speedometer indication 


To test speed sensor operation, quickly spin it 
with a finger. The Information Center and the 
speedometer reading in B.U.D.S. should produce 
an indication of speed. 

NOTE: The wheel should turn freely. Otherwise 
inaccurate speed will be displayed. 

If you do not obtain a speed indication in B.U.D.S. 
but not in the information center, replace the infor- 
mation center. 

If you do not obtain a speed indication in both, car- 
ry out a TEMP/SPEED SENSOR WIRING CONTI- 
NUITY TEST in this section. 

If the wiring tests good, carry out a SPEED SEN- 
SOR SIGNAL VOLTAGE TEST. 
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Speed Sensor Signal Voltage Test 
Disconnect the speed sensor connector. 


‘smr2007-027-087_a 


TYPICAL — SPEED SENSOR CONNECTOR LOCATION 





NOTE: On vehicles equipped with a 255 en- 
gine that has the intercooler mounted aft of the 
engine, the intercooler hoses and the exhaust 
system hose must be removed to access the 
temp/speed sensor connector. 


Using the appropriate Snap-on terminal remover 
(P/N TT600-4), remove male terminals A and C 
from speed sensor connector housing. 


Reconnect speed sensor terminals A and C to the 
female terminals in the vehicle harness connector. 
Connect a multimeter to the exposed speed sen- 
sor wire terminals and set it to Vdc. 


As you slowly rotate the speed sensor with a fin- 
ger, measure the signal voltage fluctuations as per 
following table. 








SPEED SENSOR SIGNAL VOLTAGE TEST 


TEST SENSOR 
CONNECTOR READING (Vdc) 


CONDITION 


Fluctuation 
ue yorate | Pin A | Pin C | Max. low 5.9 Vdc 
p Min. high 10.6 Vde 
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TYPICAL — SPEED SENSOR SIGNAL VOLTAGE 


If you do not obtain voltage readings as specified, 
ensure battery is fully charged. 


If battery voltage is good, connect a new sensor 
to the vehicle harness and repeat the test. If the 
indication and voltages are good with a new sen- 
sor, install the sensor in the vehicle. 


If voltage and indication is not correct with a new 
sensor, try another ECM. 


DEPTH GAUGE 
GTX Limited Models 


Depth Gauge Troubleshooting 


NOTE: Ensure gauge is activated in B.U.D.S. Re- 
fer to DEPTH GAUGE ACTIVATION. 
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DEPTH GAUGE TROUBLESHOOTING 


REMEDY 


Activate the 
The depth gauge |Depth Sounder 
is not activated in Jin the Options 
the ECM field onSetting 
page in B.U.D.S. 


Depth sounder {Connect it 
not connected. properly. 
12 V or ground Check fuse 3 and 


wire open to Be 
depth Lela wiring harness. 
Check 


WHITE/BLACK 
and WHITE/RED 
wires to CAN 
bus-bars in main 
fuse box. 























the information 
center 











0.0 (ft or m) is 
displayed all the 
time 













Problem with the 
communication 
link wires. 














There is air 
between the 
depth sounder pean 
and the hull. Ms 


Depth sounder is |Try a new depth 
defective. sounder. 
Depth Gauge Activation 


Connect vehicle to the latest applicable B.U.D.S. 
software, refer to the COMMUNICATION 
TOOLS/B.U.D.S. SOFTWARE section. 


Install safety lanyard on DESS post. 
Select the Read Data button. 
Choose the Setting tab at the top of the page. 


In the Options field, ensure the Depth Sounder 
box is selected. 








See inspection 
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1, Read Data button 


2. Setting page tab 
3. Depth Sounder activation box 


Depth Sounder Removal 
Remove muffler. 


Turn depth sounder counterclockwise and pull it 
out. 





TYPICAL 
1. Depth sounder 


Depth Sounder Inspection 


Ensure the silicone pad is in good condition. There 
must be no air between the bottom of the depth 
sounder and the bilge. Otherwise, the sounder 
will not work. 


If silicone pad is damaged, replace it. 


Depth Sounder Installation 


Ensure O-ring is in good condition and properly 
positionned. 
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After installation, try pulling the sounder out to en- 
sure it is properly locked. 


Test run sounder. 


BEEPER 


If no beep code is heard when installing safety 
lanyard, first ensure ECM is powered. Refer to 
ENGINE MANAGEMENT. 


Ensure beeper fuse (fuse 2) in main fuse box is 
good, then test beeper operation as follows. 
Beeper Operational Test 


Open front storage cover and disconnect the 
steering harness connectors. 
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TYPICAL - STEERING HARNESS CONNECTORS 


Temporarily install jumper wires on beeper con- 
nector, wires must be long enough to make a sec- 
ond connection outside the bilge. Connect wires 
to an external 12 V battery as per table. 


NOTE: If wires are installed in reverse polarity, 
beeper will not function. 


BEEPER OPERATIONAL TEST 
EXTERNAL BATTERY CONNECTIONS TO 
STEERING HARNESS CONNECTORS 


PURPLE/TAN (Batt. +) TAN/BLACK (Batt. -) 
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1. Beeper fuse (fuse 2) 


Measure for beeper power wire continuity as per 
following table. 


BEEPER POWER WIRE CONTINUITY TEST 
STEERING 
CONNECTOR new TERUTAE RESISTANCE 
(VEHICLE SIDE) 
Pin 4 AQ Close to 0 Q 
(PURPLE/TAN) (continuity) 
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If beeper does not sound, replace beeper. 


If beeper works, test continuity of power and 
ground wires as follows. 


Beeper Power Wire Continuity Test 


Remove jumper wires from steering harness con- 
nectors. 


Set multimeter to the 2 setting. 
Remove fuse 2 (beeper fuse) in main fuse box. 
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BEEPER POWER WIRE CONTINUITY TO MAIN FUSE BOX 





If continuity is not measured, repair wiring/ 
connectors. 
Beeper Ground Wire Continuity Test 


Remove ECM connector B and install it on the 
ECM adapter (P/N 420 277 010). 


Test continuity of ground circuit as per following 
table. 
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BEEPER GROUND WIRE CONTINUITY TEST 


STEERING ECM 
CONNECTOR CONNECTOR | RESISTANCE 
(VEHICLE SIDE) B 
B-18 







Socket 1 Close to0 Q 
(TAN/BLACK) (continuity) 
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BEEPER GROUND WIRE CONTINUITY TO ECM 


If continuity is not measured, 
connectors. 


If continuity is good for both wires, check ECM. 
Refer to ENG/NE MANAGEMENT. 


repair wiring/ 


Beeper Removal 

All except RXT-X and RXP-X Models 

Open steering padding. Refer to STEERING SYS- 
TEM. 


Open front storage cover and remove storage bin. 
Disconnect steering harness connectors. 
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STEERING HARNESS CONNECTORS 





Extract beeper wires from the front steering har- 
ness connectors. 
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BEEPER WIRE REMOVAL FROM STEERING HARNESS 
CONNECTORS 

Step 1; Remove TAN/BLACK wire (pin 1) 

Step 2: Remove PURPLE/TAN wire (socket 4) 





Remove the beeper retaining nut. 


Remove beeper from its steering mount and care- 
fully pull the wires from the steering harness. 


NOTE: To aid in routing new beeper wires in steer- 
ing harness, attach a string to the beeper wires be- 
fore pulling the wires from the steering harness. 


After beeper installation, secure steering padding. 


RXT-X and RXP-X Models 


Open front storage cover to access beeper mount- 
ed on steering support. 


8b12008-002-552_a 





BEEPER X PACKAGE MODEL ILLUSTRATED 
1. Beeper 

2. Steering support 

3. Retaining nut 


Beeper Installation 


Installation is the reverse of the removal proce- 
dures however, pay attention to the following. 


Refer to wiring diagram for pin locations in steer- 
ing connectors. 


Apply Locktite 425 threadlocker (P/N 293 800 040) 
to the beeper threads. 
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Torque beeper retaining nut to 1.5 Nem (13 Ibfeiin), 
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JET PUMP 


SERVICE TOOLS 


Description Part Number 

VACULITH/PFESSUFE UMD is avissccsevaniiancavasesevavatierocssnsianetcevivnsirs 529 021 800 
seal/bearing pusher......... .. 529 035 819 .... 
Impeller remover/installer wa B29'035'S20 ... 
PIFESSUFO CAP... .. 529 035 843 .... 
impeller shaft pusher «» 529036 966 .... 
Impeller remover/install ox S29035'956 ax 
ChIVS SHALOM hisssevesrescvesenevkenenoureaieecesastinesancdemavaiimnarartatee 529 035 986 









SERVICE PRODUCTS 


Description Part Number Page 
PSS SVMMCUC QNOAIC viascriacerivvnensnateanminciversn enunentenniantens 293 550 010 


jet pump bearing grease.. iw 298 BED 0S2 sane 
XPS: LUD Oisssrsssinevsamecvanss .. 293 600 016 .... 
Loctite 243 (blue)... ... 293 800 060 .... 
Loctite 767 (antiseize lubricant). .. 293 800 070 .... 
HUllay TANG COON csscccsrrrmunimasiwnmnarotnan 413711 809 
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PLASTIC HOUSING 


4 XP-S synthetic grease 


4 
Loctite 577 
(thread 
sealant) 


6 Nem 
ZENS, 


al 
ye 
oa 
Jet pump 


we 
oe bearing grease 


Loctite 767 
4(antiseize lubricant) 


Jet pump 
bearing grease 


4 
Jet pump 
bearing grease 


q C2 
a 
21 Nem 
Loctite 2436 (16 Ibfeft) 
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ALUMINUM HOUSING 


6 XP-S synthetic grease 


6 & 
Loctite 577 
(thread 
sealant) 10 Nem 
OQ) (89 Ibf-in) 


Jet pump 
bearing grease 


Loctite 767 
4 (antiseize lubricant) 


Jet pump 
ébearing grease 


Jet pump Ss LIV” SLoctite 243 
bearing grease = O.~ 


21Nem 
(16 Ibfeft) 


ee X 
ae N 
Loctite 2430S F4 Ibfett 
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GENERAL 
To identify the watercraft jet pump type, refer to 
TECHNICAL SPECIFICATIONS. 


During assembly/installation, use torque values 
and service products as in the exploded views. 


Clean threads before applying a threadlocker. Re- 
fer to SELF-LOCKING FASTENER and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


Z\ WARNING 


Torque wrench tightening | specifications 


must be strictly adhered to. 


Locking devices (e.g.: locking tabs, elastic 
stop nuts, self-locking fasteners, cotter pins, 
etc.) must be replaced with new. 





Jet Pump Main Components 
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TYPICAL 

1. Nozzle 

Venturi 

Jet pump housing 
. Wear ring 

. Impeller 

Stator 


OAkwhd 


INSPECTION 
IMPELLER CONDITION 


Condition of impeller, impeller boot and wear ring 
can be quickly checked from underneath of the 
watercraft. With the vehicle on the trailer, use a 
flashlight and look through the inlet grate. 
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TYPICAL — UNDERNEATH HULL 
7. Impeller 

2. Impeller boot 

3. Wear ring 


IMPELLER/WEAR RING 
CLEARANCE 


This clearance is critical for jet pump performance. 
To check clearance, remove jet pump. 


Using a feeler gauge, measure clearance between 
impeller blade tip and wear ring. Measure each 
blade at its center. 


MAXIMUM WEAR 
CLEARANCE 
mm (in) 


All models except GTI rental 0.35 (.014) 
GTI rental 0.80 (.032) 


NOTE: The inner diameter of the wear ring on 
Rental GTI’s aluminum pump is larger than the 
other models. The minimum clearance between 
impeller and wear ring is 0.70 mm (.028 in). This 
wear ring is BLACK and do not replace it with an- 
other type. 


LEAK TEST 


Whenever doing any type of repair on jet pump, a 
leak test should be done to check for leakage. 


Proceed as follows: 
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» Remove impeller cover. Install the pressure cap 
(P/N 529 035 843) on pump housing. 





» Connect the vacuurm/pressure pump (P/N 529 
021 800) to fitting. 


529 021 800 


» Pressurize pump to a maximum of 70 kPa 
(10 PSI). 


» Pump must maintain this pressure for at least 
5 minutes. 


CAUTION: Repair any leak, failure to correct a 
leak will lead to premature wear of pump com- 
ponents. 


mr2008-029 





NOTE: If there is a pressure drop spray soapy wa- 
ter around cover. If there are no bubbles, impeller 
shaft, impeller shaft seal, or jet pump housing is 
leaking through porosity and has to be replaced. 
Jet pump unit has to be disassembled. There may 
be 2 or 3 bubbles coming out from the area of 
sleeve and its seal. This small leak is acceptable. 
Leaks from other areas must be repaired. 


« Disconnect pump and remove pressure cap. 

» Reinstall impeller cover with 3 new self-locking 
screws. Push cover against pump housing while 
tightening screws. 


PROCEDURES 


NOTE: Whenever removing a part, visually check 
for damage such as: corrosion, crack, split, break, 
porosity, cavitation, deformation, distortion, heat- 
ing discoloration, wear pattern, defective plating, 
missing or broken balls in ball bearing, water 
damage diagnosed by black-colored spots on 
metal parts, etc. Renew any damaged part. As 
a quick check, manually feel clearance and end 
play, where applicable, to detect excessive wear. 


SACRIFICIAL ANODE 
Models with an Aluminum Housing 


Sacrificial Anode Inspection 


Check for wear. If worn more than half, replace 
anode, 


Sacrificial Anode Removal 


Unscrew sacrificial anode bolt then remove an- 
ode. 





Sacrificial Anode Installation 


The installation is the reverse of the removal pro- 
cedure, 
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VENTURI 


Venturi Removal 


NOTE: In this procedure, the venturi is removed 
as an assembly with the reverse gate and the 
steering nozzle. 


GTX 186/215, RXT 215/255 and 
WAKE 155/215 Models 


Unplug O.P.A.S. hose from filter. 


‘smr2008-029-008_a 





1. Steering cable 
2. Nozzle 


Detach the reverse cable from reverse arm. 





1. Filter 
2. O.PA.S. hose 


RXP 188/215/255, RXT 255 and 
WAKE 155/215 Models 


Disconnect VTS link rod from VTS ring. 











1. Reverse cable 
2. Reverse arm 


Remove the screw retaining the O.P.A.S. U lever 
under nozzle. 


1. Link rod 
2. VTS ting 


All Models 
Detach the steering cable from the nozzle. 





1. Nozzle 
2, O.PA.S. U lever 


On both sides, remove bolts securing the O.P.A.S. 
U lever to side levers. 
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1. LH side lever 

2. O.PA,S, U lever 

Remove bolts securing venturi to jet pump hous- 
ing. 


1. Venturi bolts 


Venturi Installation 


The installation is the reverse of the removal pro- 
cedure. Pay attention to the following. 


If needed, ins 


sages. 
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1. O-rings 
2. Venturi 
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Position venturi with bailer passages on top. 
Apply Loctite 243 (blue) (P/N 293 800 060) on 
threads of venturi bolts. 


NOTE: If new venturi bolts are used, the threads 
are coated with a self-locking product. 


Install venturi bolts and flat washers. 
Tighten bolts to 21 Nem (16 lbfeft). 


JET PUMP HOUSING 


NOTE: The jet pump housing can be removed as 
an assembly with the reverse gate, nozzle and 
venturi. This is the preferred procedure when ei- 
ther the drive shaft or engine removal is required. 


Jet Pump Housing Removal 
Remove venturi, see procedure above, 


NOTE: To remove jet pump as an assembly, fol- 
low venturi removal procedure but do not unscrew 
venturi from jet pump housing. 


Remove nuts or bolts that attach jet pump housing 
to pump support. 





CAUTION: When removing pump unit, shims 
could have been installed between hull and 
pump housing. Be sure to reinstall them oth- 
erwise engine and jet pump alignment will be 
altered. 


When removing jet pump from vehicle, install the 
drive shaft holder (P/N 529 035 986) to support 
drive shaft and avoid engine oil seal damages. 





529035986 
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TYPICAL 
1, Drive shaft holder 


Jet Pump Housing Inspection 

and Cleaning 

Carefully check water passages. Blow low pres- 
sure compressed air through them and make sure 
they are clear. 





1. Water passages 


Jet Pump Housing Installation 
Properly clean all threads. 
Remove all O-rings and clean parts in a solvent. 


Brush and clean impeller splines and drive shaft 
splines with pulley flange cleaner (P/N 413 711 
809) or equivalent. Free threads and splines from 
any residue. 


The water flow is controlled by a calibrated reduc- 
er located between the jet pump support and the 
jet pump on the inlet side. 


Make sure that the required reducer is installed as 
shown. 


CAUTION: improper installation can cause 
overheating and damage to exhaust system. 
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1. Calibrated reducer 


CALIBRATED 
MODELS REDUCER COLOR 
130, 155 and 215 engines 


Generously apply XP-S synthetic grease (P/N 293 
550 010) on drive shaft splines. 


Install jet pump. If necessary, wiggle jet pump to 
engage drive shaft splines in impeller. 


CAUTION: Some watercraft require a shim 
between hull and pump; if shim has been re- 
moved at pump removal, be sure to reinstall 
it, otherwise engine alignment will be altered. 


On RXP Series and RXT 255, apply Loctite 243 
(blue) (P/N 293 800 060) on threads of jet pump 
housing screws. 

On models with aluminum housing, ensure to re- 
install bushings in fastener holes. 
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7. Bushings 
2, Aluminum housing 


Install nuts or bolts with theirs washers. 
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NOTE: Slightly lubricate wear ring with XP-S Lube 
(P/N 293 600 016} to minimize friction during initial 
start. 

Reconnect O.P.A.S. hose. Torque clamp screw to 
4 Nem (35 lIbfein). 

Fasten O.PA.S, “U” lever to nozzle and side 
levers. 

Apply Loctite 243 (blue) (P/N 293 800 060) on 
screw threads (or use new self- locking screws). 
Torque center screw to 25 Nem (18 lbfeft) and side 
screw to 7 Nem (62 lbfein), 





ALL EXCEPT RXP SERIES AND RXT 255 


1, Jet pump housing nut IMPELLER COVER 


2. Washer 


Impeller Cover Removal 


With pump housing in vertical position, remove 
and discard 3 retaining screws. 
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RXP SERIES AND RXT 255 
1, Jet pump housing bolt 
2. Washer 





Tighten as per the following sequence. 





Using a fiber hammer, gently tap impeller cover to 
release it from jet pump housing. 


Use flat screwdriver to remove cover. 


















































4) 











FAGJIYA, 


TYPICAL 
From 7 to 2: 16 Nem (142 ibfein} 
From 3 to 6: 31 Nem (23 Ibfeft) 


F1gJOMA. 
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Remove both O-rings. 


F18JONA 


Impeller Cover Inspection 


Check for presence of water in cover and bearing. 
lf so, replace seal and sleeve on impeller side. Al- 
so replace O-rings and/or impeller cover. 


‘sm12008-027-007_a 


1. Seal 
2. Sleeve 


Check O-rings condition. Replace as required. 


Perform a leak test. Refer to LEAK TEST at the 
beginning of this section. 


Impeller Cover Installation 
Install O-rings in their respective groove. 
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FIBJONA 





Put 25 grams of jet pump bearing grease (P/N 293 
550 032) in cover. 





TYPICAL 


Install impeller cover with NEW. self-locking 
screws. 


Torque to 7.5 Nem (66 Ibfein). 


NOTE: Push cover against pump housing while 
tightening screws. Make sure O-rings are posi- 
tioned correctly and they are not damaged when 
pushing the cover. 


IMPELLER 


Impeller Removal 


Remove jet pump housing. Refer to /E7 PUMP 
HOUSING in this section. 


Remove impeller cover. Refer to MPELLER COV- 
EF in this section. 


Remove impeller boot by turning it clockwise. 
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F1SJOPB 





1. Impeller remover/installer 


Install jet pump housing over this tool. 


F19J064, 





1, Unscrew clockwise 


Mount the proper impeller remover/installer in a 
vise. 
MODEL TOOL 


130 and 155 Impeller remover/installer 
engines (P/N 529 035 820) 


215 and 255 Impeller remover/installer 
engines (P/N 529 035 956) 





F1gsoga, 


Using a 12 mm Allen key, unscrew the impeller. 


NOTE: It may be needed to heat the impeller to 
release the threads. 


529035820 
TOOL FOR 130 AND 155 ENGINES 





FIBJORA 





CAUTION: Never use any impact wrench to 
loosen impeller. 





529038986 


TOOL FOR 215 AND 255 ENGINE 
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To remove impeller, apply a rotating movement 
and pull at same time. Slide impeller out of hous- 


ing. 
Impeller Inspection 


Check impeller boot for damages. Replace if nec- 
essary. 


Visually inspect impeller splines for: 
— Wear 

— Deformation. 

Renew parts if damaged. 


NOTE: Check also the drive shaft condition. Refer 
to DRIVE SYSTEM section. 


Examine impeller in wear ring for distortion. 
Check if blade tips are: 

- Blunted round 

- Chipped 

- Broken. 


NOTE: Such impeller is unbalanced and will vi- 
brate and damage wear ring, impeller shaft, shaft 
seal or bearings. 





1. Blade tips 


Renew if damaged. 
Check impeller for: 

- Cavitation damage 
— Deep scratches 

- Any other damage. 
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1. Impeller blade 


Impeller Cleaning 


Brush and clean impeller shaft threads, impeller 
splines and drive shaft splines with pulley flange 
cleaner (P/N 413 711 809) or equivalent. Free 
threads and splines from any residue. 


Impeller Installation 


Apply Loctite 767 (antiseize lubricant) (P/N 293 
800 070) on impeller shaft. 


Apply XP-S Lube (P/N 293 600 016) on the wear 
ring surface. 


Start screwing the impeller on its shaft. 


Make sure to turn it smooth enough so that engine 
starter should turn it. 


Mount the proper impeller remover/installer in a 
vise. 


MODEL TOOL 
130 and 155 engines an et 
215 and 255 engines aA eee 


Install partially screwed impeller on it. 

Use a 12 mm Allen key to torque impeller shaft to 
125 Nem (92 lbfeft) then remove tool. 
CAUTION: Never use any impact wrench to 
tighten impeller shaft. 


Apply XP-S synthetic grease (P/N 293 550 010) on 
impeller boot threads. 
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WEAR RING 


Wear Ring Inspection 
Check wear ring for: 

— Deep scratches 

— Irregular surface 

~ Any apparent damage. 


Check /MPELLER/WEAR RING CLEARANCE, see 
procedure at the beginning of this section. 


Wear Ring Removal 


Remove jet pump housing and impeller. See pro- 
cedures above. 

On plastic pump housing, remove the screws re- 
taining wear ring in the jet pump housing. 

Place jet pump housing in a vise with soft jaws. It 
is best to clamp housing using a lower ear. 

Cut wear ring at two places. 


CAUTION: When cutting ring, be careful not to 
damage jet pump housing. 

NOTE: Wear ring can be cut using a jigsaw, a small 
grinder or a low clearance hacksaw. 


After cutting ring, insert a screwdriver blade be- 
tween jet pump housing and ring outside diame- 
ter. 


Push ring so that it can collapse internally. 
Pull ring out. 


Wear ring Installation 


To install ring in housing, use a square steel plate 
of approximately 180 x 180 mm x 6 mm thick (7 x 
7 in x 1/4 in) and a press. 

Manually engage ring in housing making sure it is 
equally inserted all around. Press ring untilit seats 
into bottom of housing. 
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1. Rounded edge 
2. Press wear ring 


If a press is not readily available, a piece of wood 
such as a 2 x 4 in x 12 in long, can be used. 
Manually engage ring in housing making sure it 
is equally inserted all around. Place wood piece 
over ring. Using a hammer, strike on wood to 
push ring. Strike one side then rotate wood piece 
about 90° and strike again. Frequently rotate 
wood piece so that ring slides in evenly until it 
seats into bottom of housing. 





FO1JIFA 


1. Piece of wood 
2. Rounded edge 
3. Wear ring 


Models with a Plastic Purp Housing 


After wear ring installation, install wear ring 
screws. Using their holes in jet pump housing as 
a drilling guide, drill 4 mm (5/32 in) diameter holes 
in wear ring. The depth of holes does not exceed 
5 mm (3/16 in}. 
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TN 


CAUTION: Drill carefully paying attention 
not to damage threads in jet pump housing. 
Drilling holes prior to screw installation will 
avoid wear ring deformation. Do not drill 
through wear ring. 


Install screws and torque to 6 Nem (53 Ibfein). 





TYPICAL 


IMPELLER SHAFT AND BEARING 


Impeller Shaft and Bearing Inspection 


Wear 


IMPORTANT: Make sure to reassemble ball cage, 
bearing inner and outer races to their original po- 
sition. 

Inspect ball bearing. Check for corrosion, scoring, 
pitting, chipping or other evidence of wear. 


With your finger nail, feel contact surface of 
sleeve. If any irregular surface is found, renew 
sleeve and seal. 


Install bearing, then install impeller shaft and ro- 
tate it. Make sure it turns smoothly. 

Radial Play 

Radial play is critical for jet pump unit life span. 
Radial play of impeller shaft is checked with shaft 
in housing, with impeller. 

Retain housing in a soft jaw vise making sure not 
to damage housing lug. 

Set a dial gauge and position its tip onto metal end, 
close to end of threads. 

Move shaft end up and down. Difference be- 
tween highest and lowest dial gauge reading is 
radial play. 

The radial play should be 0 (zero). 
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TYPICAL — MEASURING IMPELLER SHAFT RADIAL PLAY 
1, Dial gauge 
2. Measure close to threads at shaft end 


Excessive play can come either from worn bearing 
or damaged jet pump housing bearing surface. 


Impeller Shaft and Bearing Removal 


Remove impelier cover. See procedure in this 
section. 


Remove impeller. 
Remove circlip, seal and shaft sleeve. 





2. Seal 


NOTE: Ensure to keep shaft sleeve and O-ring 
in position. The impeller shaft pusher will work 
against shaft sleeve to properly push bearing out. 
Use the impeller shaft pusher (P/N 529 035 955) to 
press out impeller shaft of pump housing. Bear- 
ing, will come out with the impeller shaft. 
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529 035 955 








529 035 819 








1. Impeller shaft pusher 
CAUTION: Bearing inner race being in 2 parts, 
bearing may fail apart during removal. 


Use the seal/bearing pusher (P/N 529 035 819) to 
press out bearing from impeller shaft. 





1. Seal/bearing pusher 


From the outlet side of pump, use the seal/bearing 
pusher (P/N 529 035 819) to press out the seal. 
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1. Seal/bearing pusher 
Remove large O-ring from pump housing. 


Impeller Shaft and Bearing Installation 
The installation is essentially the reverse of the 
removal procedure. However, pay attention to the 
following. 

Using the seal/bearing pusher (P/N 529 035 819) 
press the bearing by its inner race on the impeller 
shaft. 





529 035 819 


Be careful when removing the plastic retainer 
from the bearing to avoid the inner races from 
falling apart. Make sure to reassemble bearing 
parts to their original position. 


The bearing can be installed either side. 
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F18J0YB. 








1. Seal/bearing pusher 


From the outlet side of pump, press impeller shaft af cng gt Polorn 
assembly into housing using the inipeller shaft " Beate 


pusher (P/N 529 035 958). Apply 4 grams of jet pump bearing grease (P/N 293 
550 032) on bearing. 


529 035 955 


FIaJ12A 





Press NEW seal using the seal/bearing pusher 
(P/N 529 035 819) until too! bottoms. Make sure 
seal lips are facing up. 


F1BJ148, 





1. Shaft pusher 


Coat shaft surface with jet pump bearing grease 
(P/N 293 550 032). 


Install O-ring and shaft sleeve on shaft. 


F1BJ13A 


7. Lips facing up 


362 www.SeaDooManuals.net smr2008-028 








Section 07 PROPULSION 
Subsection 01 (JET PUMP) 





F1g 145, 





1. Seal/bearing pusher 


Install spacer and the other seal. Ensure seal lip 
is facing up. 
Install circlip. 
Before installing any other parts, pump can be 


pressurized to insure proper seal installation. See 
LEAK TESTat the beginning of this section. 


Apply 26 grams of jet pump bearing grease 
(P/N 293 550 032) in the impeller shaft area. 





TYPICAL 


Install the /MPELLER COVER, see procedure in 
this section. 
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DRIVE SYSTEM 


SERVICE TOOLS 







Description Part Number Page 
PIOALING TING: TOO: ssssiesaseshssavtisevsstss seacanizesestace dnaeseaevesass 529.035'841 scsssssessisiscesidsesesstoasves 368, 373 
PTO seal support tool. . 529 035 842 .. .367, 371 
drive shaft holder tool. . 529035 986 we . 366, 372 
Floating ring tOOL......ccccceccssssesssscssesuececessecavecsees . 529 035 987 . 368, 373 
drive shaft Circlip rEMOVEL .....c.ccccceccsescscesesscesseesecesecetsesssesves 529: 036026 as isessssnvassncssavivdsvarszestoneneveces 367 


SERVICE PRODUCTS 


Description Part Number 


ANTICOFFOSION SPAY ....cscceescesescsssesssseussesvavseecsuecssatsvatspsssesssen 2T97 00: BOA osicci/cis soanansceatvisesevearaaat 
XP-S synthetic grease. .. 293550010 .. 
XPS LUBE... eens . 293 600 016 .. 
pulley flange ClEANEL....... ccc ceesescessesesescscvsvecceseesesceseavecsesanee 413711 809.......... 
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ne LUNE EEE RETR! 


GENERAL 


Jet pump must be removed to replace any com- 
ponents of the drive system. Refer to JET PUMP 
for removal procedure. 

During assembly/installation, use torque values 
and service products as in the exploded view. 
Clean threads before applying a threadlocker. Re- 
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


A\ WARNING 


Torque wrench tightening specifications 


must be strictly adhered to. 


Locking devices (e.g.: locking tabs, elastic 
stop nuts, self-locking fasteners, cotter pins, 
etc.) must be replaced with new one. 





MAINTENANCE 
CORROSION PROTECTION 


To prevent possible drive shaft corrosion in salt 
water, apply anticorrosion spray {P/N 219 700 304) 
as per interval in MA/NTENANCE CHAAT. 


Z\ WARNING 
Always work in a well ventilated area. Care- 


fully read application instructions on product 
can. 





Drive shaft should be dry and clean prior to apply- 
ing the anticorrosion product. 

Place a plastic sheet underneath hull to recover 
the excess of sprayed anticorrosion product. 
From underneath hull, spray the anticorrosion 
product through the intake grate all over the visi- 
ble portion of drive shaft. 

Dispose of the soiled plastic sheet as per your lo- 
cal environmental regulations. 

On 215 engines, remove the supercharger air in- 
let hose. 

On 255 engines, remove muffler hose, intercool- 
er inlet and outlet air hoses and the supercharger 
air inlet hose. 

From inside bilge, lift rubber protector to expose 
PTO seal assembly. 
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Cover carbon seal ring and floating ring with a rag 
or plastic wrap to prevent the anticorrosion prod- 
uct to reach the carbon ring. Place a rag on bottom 
of hull to recover the excess of sprayed anticor- 
rosion product. Spray the visible portion of drive 
shaft. When done, dispose soiled rag as per your 
local environmental regulations. 


Install the following parts before positioning the 

rubber protector: 

- On 215 engines, install the supercharger air in- 
let hose. 

— On 255 engines, install the supercharger air in- 
let hose, intercooler inlet and outlet air hoses 
and the muffler hose. 


Reposition rubber protector. 


Wait 2 hours prior to using the watercraft to allow 
the anticorrosion product to dry. 


PROCEDURES 
DRIVE SHAFT 


Drive Shaft Removal 


NOTE: When drive shaft will be removed, some 
oil will flow out. To prevent it, start engine, run at 
4000 RPM for 10 seconds and stop engine at this 
RPM. This will move oil out of PTO housing into 
oil tank. If engine cannot be started; remove oil 
from the PTO area by following the procedure in 
PTO HOUSING REMOVAL of the PTO HOUSING 


AND MAGNETO section, 


Remove jet pump. Refer.to JET PUMP section. 


Install the drive shaft holder tool (P/N 529 035 986) 
on pump support. Secure it with jet pump housing 
fastener (nuts/bolts and washers}. 
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TYPICAL 
1...Drive shaft holder 


Remove seat(s). 
RXP Series 
Remove engine cover. ' 


GTX Series and RXT Series. 


Detach coolant expansion reservoir from vent 
tube support then move away. . 


FISLIGB 





TYPICAL 
1, Detach expansion reservoir 
2. Remove vent tube support 


Detach vent tube. 4 
Remove vent tube support. 


258 Engines 


Detach the muffler hose and move it aside to 
make room. 


Remove the intercooler air inlet and air outlet 
hoses. 
215 and 255 Engines 


Remove supercharger. Refer to SUPERCHARG- 
ER in ENG/NE section. 
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All Models 

NOTE: Use this sequence to minimize the amount 
of movement the drive shaft will slide back into 
PTO seal assembly. 

Lift rubber protector to expose PTO seal assem- 
bly. 

Install the PTO seal support tool (P/N 529 035 842) 
on bottom of PTO seal assembly as shown. 


CAUTION: Strictly follow this procedure other- 
wise damage to component might occur. 


529 035 842 


FIBIOGA 


1. Insert in groove of PTO seal assembly 


Due to configuration of some models, it may be 
necessary to disconnect. EGTS sensor to make 
room. 


Using the drive shaft circlip remover (P/N 529 036 
026), push the floating ring rearwards to expose 
the circlip. This step is done to ensure floating 
ring is free and.not stuck on the drive shaft. Do 
not remove circlip at this time. 
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“529036026 





NOTE: Place the fork of drive shaft circlip remover 
against floating ring and the adjustable arm.on en- 
gine. Move the tool handle toward the front of 
vehicle to push floating ring. 


Remove the drive shaft circlip remover and the 
drive shaft holder. 


Select the appropriate floating ring tool in accor 
dance with the following table. 


GTI 130/155 
GTX 158/215 Floating ring tool 


RXP 255 
XT 215/255 (P/N 529 035 841) 


Wake 155/215 


RXP 155/215 Floating ring tool 


(P/N 529 035 987) 


Install tool as shown. 








T 
7. Largest opening on PTO seal side 
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TYPICAL 

1. Largest opening here 

2. Telltale groove 

3, Lubricate O-rings contact area 
A. 18mm {71 in 


Turn screw clockwise so that the tool pushes the 
PTO seal forward and the drive shaft to the rear to 
expose the O-rings contact area. Continue to pull 
drive shaft out until there is a distance of 18 mm 
(.71 in) between the telltale groove and the tool 
edge. Lubricate O-rings contact area with XP-S 
Lube (P/N 293 600 016). 


NOTE: This is necessary to ease drive shaft re- 
moval later in this procedure. 


Remove the floating ring tool. 


Push drive shaft in and reinstall drive shaft holder 
tool. 
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Place rags under PTO housing to prevent spillage. 
If spillage occurs, clean immediately with the pul- 
ley flange cleaner (P/N 413 711 809) to prevent oil 
stains. 


Remove drive shaft. 

NOTE: A slight jerk to the rear may be required to 
remove the drive shaft from the PTO seal assem- 
bly. 

Drive Shaft Inspection 

Drive Shaft 





TYPICAL 


1. Drive shaft holder Inspect condition of circlip groove. If there is any 
damage or severe wear, replace drive shaft. 


Reinstall the floating ring tool as shown. 





FIBioOA 


TYPICAL 1 
1, Largest opening on PTO seal side 





Circlip groove 


Pe os Inspect condition of drive shaft splines. If splines 
Push floating ring rearwards to expose circlip and are damaged, replace drive shaft. 


emiowa tt: Disesid aiallp With your finger nail, feel machined surface of 


drive shaft. If any irregular surface is found, re- 
new drive shaft. 





1. Surface condition 
2. Splines condition 





TYPICAL Excessive deflection could cause vibration and 
1. Largest opening here damage to drive shaft splines, impeller or floating 
2. Floating ring . 

3. PTO seal support tool ring. 


4. Remove circlip 


Remove drive shaft holder too! then the floating 
ring tool. 
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Place drive shaft on V-blocks and set-up a dial 
gauge in center of shaft. Slowly rotate shaft, dif- 
ference between highest and lowest dial gauge 
reading is deflection. Refer to the following illus- 
tration. 





MEASURING DRIVE SHAFT DEFLECTION 
1, Dial gauge 
2. blocks 


Maximum permissible deflection is 0.6 mm 


(.020 in). 

Floating Ring 

Inspect condition of O-rings and contact surface 
of floating ring. 


Replace as required. 





1. O-rings 
2, Contact surface 


Drive Shaft Lubrication 


Drive Shaft 


To prevent possible drive shaft corrosion when 
the vehicle is used in salt water, apply anticorro- 
sion spray (P/N 219 700 304) on drive shaft where 
shown. 


NOTE: Drive shaft should be dry and clean prior 
to applying the anticorrosion product. If the drive 
shaft is slightly corroded, a rotating wire brush 
may be used. 


370 www.SeaDooManuals.net 






































ALL MODELS EXCEPT RXP 155/215 
A. 89 mm (3.3 in} 
B.- 131 mm {5.2 in} — zone to apply anticorrosion product 

















RXP 155/215 MODELS 
A. 101 mm (4 in) 
B. 180 mm (7.1 in) — zone to apply anticorrosion product 


Z\ WARNING 


Always work in a well ventilated area. Care- 
fully read application instructions on product 
can. 





Wait 2 hours prior to using the watercraft to allow 
anticorrosion product to dry. 


Floating Ring 
Apply a thin coat of XP-S synthetic grease (P/N 293 


550 010) on the floating ring O-rings. Do not get 
grease on floating ring contact surface. 





1. XP-S synthetic grease on O-rings 
2. No lubrication on contact surface 


Drive Shaft Installation 


Before installing drive shaft, discard both O-rings 
inside PTO seal and install NEW ones. 
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1. O-rings 


Inspect PTO seal assembly. The inner sleeve 
must be flush with outer circumference of the 
assembly. Otherwise, gently push or tap on inner 
sleeve until flush. 


CORRECT POSITION 
1. Inner sleeve flush with outer circumference 


FIBIOFA 


INCORRECT POSITION 
1. Inner sleeve not flush with outer circumference 
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Remove the damper at the end of drive shaft and 
replace it with a NEW one. 





1, Damper 


Install the PTO seal support tool (P/N 529 035 842) 
on PTO seal assembly. 


Slide drive shaft far enough to install floating ring. 


gases 











1. PTO seal support 
2. Drive shaft end 
3, Insert floating ring.on shaft end 


Continue pushing drive shaft towards engine care- 
fully guiding it in'the PTO seal then in crankshaft 
splines. It may be necessary to move PTO seal 
assembly up and down to position it in the same 
axis as the drive shaft. 


NOTE: If drive shaft does not enter into the PTO 
seal, check engine alignment. 
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F18102A, 


TYPICAL 





Maintain PTO seal assembly in the proper position 
and tap shaft end until it bottoms against engine. 


ats IMPROPER INSTALLATIO 
At this time, the telltale groove MUST NOT be 1. HO put peters ON 


visible. This validates the correct position. 2. Telltale groove visible 





3. Inner sleeve NOT flush with outer circumference 
{ CAUTION: If the telltale groove is exposed, the 
i installation is wrong and PTO seal assembly Install the drive shaft holder tool (P/N 529 035 
will be pressed into crankshaft splines which 986). 
could rub a hole in seal thus creating an oil leak. 








TYPICAL { 
1, Drive shaft holder i 


Install the floating ring tool as shown. Ensure PTO 
seal support is still in place. 


FABIO, 





CORRECT INSTALLATION 

1. PTO seal assembly 

2. Shaft pushed in, hiding telltale groove 

3. Inner sleeve flush with outer circumference 








F1SIONA 


TYPICAL 
1. Largest opening on through-hull fitting side 
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Refer to the following table to use the appropriate 
tool according to the model. 


GTI 130/155 
GTX 155/215 
RXP 255 


Floating ring tool 


RXT 215/255 (P/N 529 035 841) 


Wake 155/215 


RXP 155/215 


Push floating ring rearwards and install a NEW cir- 
clip. 


Floating ring tool 
(P/N 529 035 987) 





TYPICAL 

7. Largest opening 

2. Floating ring 

3. PTO seal support too! 
4, Install circlip 


Remove floating ring tool, drive shaft holder then 
PTO seal support. 


NOTE: Pushing drive shaft boot rearwards will 

ease removal of PTO seal support tool. 

Now ensure everything is properly positioned: 

~ Telltale groove is not visible 

— Inner sleeve is flush with outer circumference 
of PTO seal assembly 

— Circlip is not exposed. 


If telltale groove is visible, push PTO seal assem- 
bly rearwards to fully extend it. 


If inner sleeve is not flush, gently tap it until it is 
flush. 


Reposition rubber protector. 

Reconnect EGTS sensor. 

Install jet pump. Refer to JE7 PUMP section. 
Check engine oil level. Refill as necessary. 


Run watercraft then ensure there is no oil leak in 
PTO seal area. 
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DRIVE SHAFT BOOT 


Drive Shaft Boot Inspection 


Inspect the condition of boot. If there is any dam- 
age or evidence of wear, replace it. 


Drive Shaft Boot Removal 


Remove drive shaft. Refer to DA/VE SHAFTin this 
section. 


Loosen gear clamp holding boot, then carefully 
pull boot and carbon ring from hull insert. 
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1. Loosen this clamp 
2. Drive shaft boot 


Drive Shaft Boot Installation 


The installation is the reverse of the removal pro- 
cedure. 


CARBON RING 


Carbon Ring Removal 


Remove DA/VE SHAFT BOOT, see procedure 
above in this section. 


Loosen gear clamp then pull carbon ring from drive 
shaft boot. 
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1. Drive shaft boot 
2. Carbon ring 
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Carbon Ring Installation 


The installation is the reverse of the removal pro- 
cedure. 
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Subsection 03 (REVERSE SYSTEM) 


REVERSE SYSTEM 


SERVICE PRODUCTS 





Description Part Number 

XP-S Synthetic Grease... ee cceeesseeeseeseeercneeeseeeeeeeesaeeeeeeenee 293 550 010 
Loctite 243 (blue)... .. 293 800 060 
Loctite 5150 (silicone sealant 293 800 086 
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Section 07 PROPULSION 
Subsection. 03 (REVERSE SYSTEM) 


2.5Nem 4 XP-S synthetic grease 
(22 Ibf¢in) ze 


(35 Ibf-in) 


dLoctite 243 


gax 3Nem 


(27 Ibf*in) 


4Nem 
(35 Ibfin) 





6 
Loctite 5150 
silicone sealant 











2.5 Nem 
(22 Ibf¢in) 


ae 
(62 Iohin) 


2.5 Nem 
25 Nem {22 Ibfein) 


(18 Ibfeft) 
10 Nem 
(89 Ibfsin) yo 


6 Loctite 243 


"a 


. a) 2.5 Nem 
. < ff}) & (22 Ibfein) 
@Loctite 243 ~~. 4 , 

25 Nem os 5 
(18 Ibfeft) 


(18 Ibfeft) 


ssmr2008-031-001_a 
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GENERAL 


During assembly/installation, use torque values 
and service products as in the exploded view. 
Clean threads before applying a threadlocker. Re- 
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


PREG ne) 


Torque wrench _ tightening 
must be strictly adhered to. 


specifications 


Locking devices (e.g.: locking tabs, elastic 
stop nuts, self-locking fasteners, cotter pins, 
etc.) must be replaced with new ones. 





Hoses or cables removed or disconnected must 
be installed and routed at the same place. 


CAUTION: Locking ties removed during a pro- 
cedure must be replaced and installed at the 
same location. 


PROCEDURES 


REVERSE CABLE 


Reverse Cable Removal 


Remove bolt securing reverse cable attachment 
to pivot arm. 


ganna 





Reverse cable 

. Pivot arm 

Bolt 

Washer 

. Elastic stop nut 


TAGS 


Unscrew the cable lock then remove the half 
rings. 
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1, Cable lock 
2. Half rings 


AXP Series 

Open storage compartment and remove basket. 
Remove nut of front vent tube. 

Unsnap wiring harness. 

Remove darts to separate vent tube. 


sn 





1. Remove nut 
2. Remove darts 


Pull out bottom part first then top part. 


GTX and RXT Series 
Remove the seat(s) and the glove box. Refer to 
BODY section. 


Disconnect the flexible vent tube from the air col- 
lector by lifting the locking tabs then move tube 
toward the front of vehicle. DO NOT REMOVE 
the flexible vent tube completely. 
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el A 





TYPICAL 

1. Air collector 

2. Flexible vent tube 
3. Reverse cable lever 


NOTE: There are two locking tabs, one above and 
one underneath flexible vent tube. 


‘GTI Series 
Remove glove box. Refer to BODY section. 


All Models 


On the reverse cable lever, remove the elastic 
stop nut and the washer retaining the reverse ca- 
ble. 





TYPICAL 
1, Reverse cable 
2. Aeverse cable lever 


Remove the plate securing reverse cable at the 
bottom of reverse cable support. 
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TYPICAL 

1, Reverse cable 

2, Air collector 

3. Plate 

4, Reverse cable support 


Before removing reverse cable from hull, note ca- 
ble routing for reinstallation. 


Reverse Cable Installation 


The installation is the reverse of the removal pro- 
cedure. 


When completed, perform cable adjustment. 


Reverse Cable Adjustment 
Put shift lever in forward position. 


ZA\ WARNING 
When adjusting reverse cable, make sure 


lever is well engaged into the spring slot. 


Place reverse gate in the up position. 


Turn the joint at the end of reverse cable and align 
its hole with hole in pivot arm. 


Secure with bolt, washers, spacer and elastic stop 
nut. 


Torque nut to 7 Nem (62 Ibfein). 


REVERSE CABLE LEVER 


Cable Lever Removal 

AXP Series / 

Open storage compartment and remove basket. 
Remove nut of front vent tube. 

Unsnap wiring harness. 

Remove darts to separate vent tube. 
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1. Remove nut 
2. Remove darts 


Pull out bottom part first then top part. 


GTX and RXT Series 


Remove the seat(s) and the glove box. Refer to 
BODY section, 

Disconnect the flexible vent tube from the air col- 
lector by lifting the locking tabs then move tube 
toward the front of vehicle. DO NOT REMOVE 
the flexible vent tube completely. 


1. Air collector 
2. Flexible vent tube 
3. Reverse cable lever 


NOTE: There are two locking tabs, one above and 
one underneath flexible vent tube. 


GTI Series 
Remove glove box. Refer to BODY section. 


All Models 
“Detach the reverse cable from reverse cable lever. 
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F1gJODA 


TYPICAL 
1, Reverse cable 
2. Reverse cable lever 





Unscrew the shift lever retaining bolt, washer and 
nut, then remove reverse cable lever. 





1. Shift lever retaining bolt 


Cable Lever Inspection 


Check reverse cable lever for cracks or wear. Re- 
place as required. 


Cable Lever Installation 

Apply XP-S synthetic grease (P/N 293 550 010) on 
the reverse cable lever pivot and in the reverse 
cable support hole. 

Install the reverse cable lever in.a rotating move- 
ment. Engage properly the reverse cable lever 
tabs in the shift lever slots. 

Insert reverse cable lever into reverse cable sup- 
port slider and make sure that the lever slides 
freely in the support. 
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SSS 7 





TYPICAL 
1, Reverse cable lever 
2. Reverse cable support slider 


Make sure the shift lever action is smooth and 
precise. Forward and reverse positions should be 
easy to select with a decent position between 
each. 


SHIFT LEVER 


Shift Lever Removal 
Remove shift lever handle. 





TYPICAL 
1. Shift lever handle screws 


Unscrew the shift lever retaining bolt, washer and 
nut. 
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Shift fever retaining bolt 


Disengage the shift lever slots from reverse cable 
lever tabs, then remove the shift lever. 
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TYPICAL 

1, Shift lever retaining bolt 
2. Shift lever slot 

3. Reverse cable lever tab 
4. Shift lever 


Shift Lever Inspection 


Check shift lever for cracks or wear. Replace as 
required, 


Shift Lever Installation 


The installation is the reverse of the removal pro- 
cedure. 


REVERSE CABLE SUPPORT 


Cable Support Removal 
Remove SH/FT LEVER. See procedures above. 


At the bottom of reverse cable support, remove 
the plate securing reverse cable to its support. 
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FABJOFA 
TYPICAL 


1. Plate 
2, Reverse cable 


Separate reverse cable lever from reverse cable 
support. Leave cable attached to lever. 


Unscrew all bolts securing reverse cable support 
then remove it. 


Cable Support Inspection 


Check the reverse cable support for cracks or 
wear. Replace as required. 


Cable Support Installation 


The installation is the reverse of the removal pro- 
cedure. 


SHIFT LEVER HOUSING 


Housing Removal 


Remove shift lever, reverse cable lever and re- 
verse cable support. See procedures above. 


Unscrew all bolts securing shift lever housing and 
remove it. 


Housing Installation 


The installation is the reverse of the removal pro- 
cedure. However, pay attention to the following. 


Apply Loctite 5150 (silicone sealant) (P/N 293 800 
086) around screws locations on shift lever hous- 
ing as indicated by the shaded areas in the next 
illustration. 
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When installing shift lever housing, apply Loc- 
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tite 243 (blue) (P/N 293 800 060) on threads of 
screws. 


REVERSE GATE 


Reverse Gate Removal 


To remove reverse gate, put shift lever in reverse 
position. 


Unscrew pivot bolt. 
Remove both reverse gate screws. 





1, Pivot bolt 
2. Reverse gate screw 


Reverse Gate Installation 


Install reverse gate with spacer and washer. 
Torque reverse gate screws to 25 Nem (18 Ibfeft). 
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1, Reverse gate, . 
2. Spacér 
3. Washer 


PIVOT SUPPORT 


Pivot Support Removal 
Unscrew pivot support bolts. 
Remove pivot bolt that attach link rod to pivot sup- 
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1. Pivot support bolts 
2. Pivot support 

3. Pivot bolt 

4. Link rod 


Withdraw pivot support. 


Pivot Support Installation 


The installation is the reverse of the removal pro- 
cedure. 


LINK ROD 


Link Rod Removal 
Unscrew both pivot bolts and remove link rod. 
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TYPICAL 

1. Pivot bolts 
2. Pivot support 
3. Link rod 

4, Pivot triangle 


Link Rod Installation 


The installation is the reverse of the removal pro- 
cedure. 


PIVOT TRIANGLE 


Pivot Triangle Removal 


Remove link rod. 


Unscrew pivot triangle bolts and remove pivot tri- 
angle. 


sivr2006-028-005_b 





TYPICAL 
1. Link rod 
2. Pivot triangle boits 


Pivot. Triangle Installation 


Install head bolts toward inside. 
NOTE: Make sure the pivot triangle moves freely. 
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PIVOT ARM 


Pivot Arm Removal 


Remove AEVERSE GATE, see procedure in this 
section. 


Position shift lever in forward. 


On left side, remove the reverse cable, spring and 
pivot arm bolt. 

On right side, remove steering cable and pivot arm 
bolt. 
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1. Reverse cable 
2. Spring 

3. Steering cable 
4, Pivot arm bolts 


Withdraw pivot arm. 


Pivot Arm Installation 
For installation, reverse the removal procedure. 
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VARIABLE TRIM SYSTEM (VTS) 


SERVICE TOOLS 


Description Part Number Page 
VTS SOCKEE TOO tississsaccssiseosss csdassiagesissorsecssessessierisaannaaeids 295 000 132 sescsscssnanecormescivsisenss 388, 391 


SERVICE PRODUCTS 






eS ee —Beseription tenn Part-Number 
XP-S Synthetic QreaSe........cccccecseeteetenetseesenesnteeeeeseneeenes 293 550 010 
Loctite Primer N.. . 293 800 041 .. 





Loctite 243 (blue). no anne, 293 800 060 
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7Nem 
(62 Ibfein) 


4Nem 
(35 Ibfsin) 


(18 Ibfeft) 


‘sm2008-002-001_2 


386 


grease 


Loctite 
Primer N 


‘ XP-S synthetic 
grease 


6Nem 
_ (53 Ibfein) 


Loctite Primer N 
“\ -+ Loctite 243 


ie 4 


Re 


25 Nem 
(18 Ibfeft) 
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GENERAL 


During assembly/installation, use torque values 
and service products as in the exploded view. 
Clean threads before applying a threadlocker. Re- 
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


IMT 


Torque wrench tightening specifications 


must be strictly adhered to. 


Locking devices (e.g.: locking tabs, elastic 
stop nuts, self-locking fasteners, cotter pins, 
etc.) must be replaced with new ones. 





Hoses or cables removed or disconnected must 
be installed and routed at the same place. 


CAUTION: Locking ties removed during a pro- 
cedure must be replaced and installed at the 
same location. 


TEST 

NOTE: Ensure VTS is activated in B.U.D.S. Loo 
in Options under Settings. 
VTS SWITCH 


Always confirm first that the VTS fuse no. 5 (7.5 A) 
is in good condition. 


Disconnect VTS switch connector. 
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Use a multimeter and set it to ohm. 
Probe switch wires as follows. 
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eran WIRES RESISTANCE 
stent [octet 
ontennite | “oC ese 


lf test failed, replace switch. 


VTS MOTOR 

Always confirm first that the VTS fuse no. 5 (7.5 A) 
is in good condition. 

Use a multimeter and set it to ohm. 

Disconnect motor wires as per table. 

Probe wires as follows. 


2-PIN CONNECTOR RESISTANCE 


RED/PURPLE/WHITE 
and BLACK Close to 1.5 2 


\f motor seems to jam and it has not reached the 
end of its stroke, the following test could be per- 
formed. 

First remove motor. Then manually rotate worm 
to verify VTS system actuating mechanism for free 
operation. 

Connect motor through a 15 A fuse directly to the 
battery. 

Connect wires one way then reverse polarities to 
verify motor rotation in both ways. 

If VTS actuating mechanism is correct and the mo- 
tor turns freely in both ways, VTS module could be 
defective. 

If VTS motor does not stop at the end of its stroke 
while installed, the motor could be defective. 


VTS CONTROL MODULE 












NOTE: It receives its current from the same wire 


from fuse box as the motor. 


Resistance Test 


Disconnect wires of VTS control module as per 
following table. 


Use a multimeter and set it to ohm. 
Probe wires after motor stopped as follows. 
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RESISTANCE 
VTS SWITCH WIRES @ 20°C (68°F) 


Push DOWN 


until motor BROWN/BLACK 22 - 260 
stops and 


Push UP one |) BROWBAVHITE | aaa 
motor stops 


NOTE: If the VTS control module passes this re- 
sistance test, it does not mean it is in perfect con- 
dition. 










295 000 133 









o———__——™S™F™~C~C FF) 





Remove sealing washer. 


PROCEDURES 


VTS UNIT 


VTS Unit Removal 
Remove bolt retaining VTS rod to sliding shaft. 





1. Sealing washer 


Wake Models 
Remove seat(s). 


Detach coolant expansion reservoir from vent 
tube support then move away. 
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1. VTS rod 
2. VTS rod bolt 





Remove clamps. 
Remove rubber boot. 


FISLIGB 





TYPICAL 
1. Detach expansion reservoir 
2. Remove vent tube support 


Detach vent tube. 
Remove vent tube support. 


Unplug VTS connectors. The connector is located 
to the right of drive shaft and in front of resonator. 


smr2008-032-003_¢ 





1. Sliding shaft 
2. Rubber boot 
3. Clamps 


To loosen nut, use the VTS socket tool (P/N 295 
000 133). 
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2. VTS connectors 
3. Resonator 


Pull and remove VTS unit from vehicle. 


RXP 215/255 

Refer to BODY section to remove the following 
parts: 

— Seat 

— Engine cover. 

Remove muffler hose. 

On RXP 255, remove the air inlet hose and air 


outlet hose from the intercooler. Refer to /V7ER- 
COOLER 255 section. 


Unplug VTS connectors. The connector is located 
to the right of drive shaft, in front of resonator. 


Pull and remove VTS unit from vehicle. 


RXT 255 

Refer to BODY section to remove the following 
parts: 

— Seats 

—- Seat support 

— Air vent tube. 

Detach coolant expansion reservoir from vent 
tube support then move away. 
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FISLiGB. 





TYPICAL 
1, Detach expansion reservoir 
2. Remove vent tube support 


Unplug VTS connectors. The connector is located 
to the right of drive shaft, in front of resonator. 


Pull and remove VTS unit from vehicle. 
VTS Unit Disassembly 


Cover 
Remove VTS cover by pressing on tabs. 
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1. Press tabs to remove cover 


Motor 


Disconnect wires from motor noting their location 
for reinstallation. 


Remove motor retaining nuts. 
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1. Remove these nuts 


Pull on motor to remove it. 


Worm and Sliding Shaft 


Simply pull on worm and sliding shaft in order to 
remove them. 


VTS Unit Inspection 


Rubber Boot 

Make sure rubber boot is in good condition. If it 
is cracked or torn, replace boot. 

Worm 


Inspect threads and splines of worm for wear. If 
worm replacement is necessary, renew also slid- 
ing shaft. 
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1. Threads 
2. Splines 


VTS Unit Reassembly 

Reassembly is essentially the reverse of disas- 
sembly procedures.. However pay particular at- 
tention to the following. 

Motor, Worm and Sliding Shaft 


Apply XP-S synthetic grease (P/N 293 550 010) to 
worm. 


Screw worm to sliding shaft. 
Mesh worm splines to gear of motor. 
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1. Worm splines 
2, Motor gears 


Install motor, worm and sliding shaft in VTS hous- 
ing. 
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Tighten motor retaining nuts to 7 Nem (62 Ibfein). 
Connect wires of motor. 

CAUTION: Make sure wire color codes match. 
Install cover. 

NOTE: Make sure cover seal is in place. 


VTS Unit Installation 


Installation is essentially the reverse of removal 
procedures. However pay particular attention to 
the following. 


Nut and Sealing Washer 


Place sealing washer on nut. Make sure seal lips 
are facing toward hull. 
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1. Seal lips facing hull 
2. Nut 
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Apply Loctite Primer N (P/N 293 800 041) to 
threads of VTS housing, and to threads nut. 


Apply Loctite 243 (blue) (P/N 293 800 O60) to 
threads nut. 


Install nut with sealing washer and torque to 
6 Nem (53 Ibfein) using the VTS socket tool 
(P/N 295 000 133). 


Sliding Shaft and Rubber Boot 


Apply XP-S synthetic grease (P/N 293 550 010) to 
sliding shaft. 


Install rubber boot, over sliding shaft and secure 
with clamps. 


NOTE: 4 or 5 teeth of clamp must be engaged to 
obtain a good clamping. 


VTS Rod 
‘Secure the VTS rod onto the sliding shaft end. 
Torque nut to 4 Nem (365 lbfein). 


VTS Unit Adjustment 
No adjustment is required. 


VTS RING 


VTS Ring Removal 


Remove the reverse gate. Refer to REVERSE 
SYSTEM section. 


Disconnect VTS link rod from VTS ring. 








1. Link rod 
2. VTS ring 


Detach the steering cable from the nozzle. 
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1. Steering cable 
2, Nozzle 


Remove the O.P.A.S. U lever. 





pageaaaneanacaaaatt 


1. O.PA.S. U lever 
2. O.PA.S. U lever screws 


Remove screws securing pivot arm and VTS ring 
to venturi. 








. Pivot arm 
2. Pivot arm screw 
3. VTS ring 


Remove nozzle and VTS ring. 
Remove screws securing VTS ring to nozzle. 
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1. VTS ring 
2. Retaining screws 
3. Nozzle 


VTS Ring Installation 


The installation is the reverse of the removal pro- 
cedure. 
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STEERING 


SERVICE TOOLS 


Description Part Number 
StSOTING CADIS TOO ssuvsciwissseuarcadetacecavcass orsidtaccetsnevenasassscass sizes 995 000 TAB vcs .sisccaasvesdsarasersnatassciataneass 


DESS post remover » 529 035 943 . 
lind Hole: PUNOM Kitics: saaisecssschecserseasveccesteveiwenspensecoenseesuaaoteode B29 OSB 117 isdsveeisidsecaseiavasecdaveesntecstenes 





SERVICE PRODUCTS 





Description Part Number Page 
XP-S Synthetic Qre@SO.... ee eeercs es eereeeee sete nnestrensteeeeeeees 293 550010 ississsisciisneaninvess 

Loctite 271 (red)... ». 293 B00 005 occ a8 

Loctite 243 (blue)... ». 293 800 060 oo. ee 

Loctite 767 (antiseize lubricant).. .. 293 800 070 .... 

EO StHG:6O9 5. cies iacs ccousidgnncacy seta acaah chamauvecestineasens deste aanrenneeen V8 OB 100® sssscisctescsisararanaviccunesincenocerts 
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All Models except X Packages 


©, 


tne 8 


(62 Ibfein) 


25 Nem 
en eg 
6Nem — 


(53 Ibfein) 52 


Loctite 243 


5 Nem N\ f/) 
(44 Ibfin) a3 nem Wy Ww Sexes synthetic 
(115 tbfein) al grease 
’ 6 Nem 


Ibfei 
(53 Ibfein) Loctite 767 


(antiseize lubricant) we 
? & XP-S synthetic 








Loctite 767 
(antiseize lubricant) 
@ 


6Nem . 
(53 Ibfin) 2 


6 
XP-S synthetic 
grease 


(89 Ibf*in) 
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X Packages 


5Nem 7Nem 
{44 |bf*in) Ca Ibfein) 


a 3Nem 


F (27 Ibfein) 


(168 Ibfsin) 


7Nem 
(62 Ibf*in) 


6 XP-S synthetic grease 
Loctite 609 16 Nem 
areal (142 Ibf+in) 


13 Nem L- 
® Loctite 5150 
ri (silicone sealant) © 


S 
8 Dp 


10 Nem 
(89 Ibfein) 


32 Ne 10 Nem 6Nem 
(24 ibfett) (89 Ibfein) (53 Ibfein) 
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GENERAL 
During assembly/installation, use torque values 
and service products as in the exploded view. 


Clean threads before applying a threadlocker. Re- 
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


Z\ WARNING 


Torque wrench tightening specifications 


must be strictly adhered to. 


Locking devices (e.g.: locking tabs, elastic 
stop nuts, self-locking fasteners, cotter pins, 
etc.) must be replaced with new ones. 





Hoses or cables removed or disconnected must 
be installed and routed at the same place. 


CAUTION: Locking ties removed during a pro- 
cedure must be replaced and installed at the 
same location. 


ADJUSTMENT 
STEERING ALIGNMENT 


Position handlebar in straight ahead position by 
measuring each side the distance from handlebar 
grip end to floorboard. 








FOIKO7A 





TYPICAL 
1. Measuring handlebar grip end/floorboard distance 


Check jet pump nozzle position by placing a 
straight edge on nozzle outer end. Measure the 
distance on each side of the straight edge. It 
must be equalled. 


396 
































TYPICAL 
1, Measure the distance on each side of the straight edge 


If necessary, steering alignment adjustment 
should be performed at steering cable support. 


All Models except GT/ Series 


Open storage compartment cover and remove 
basket. 


On RXP models, remove front vent tube to allow 
room, 


GT! Series 
Remove the glove box. Refer to BODY section. 
All Models 


Loosen bolts securing the retaining block at the 
bottom of cable support. 


Turn adjustment nut as required. 





1. Retaining block 
2, Adjustment nut 
3. Loosen bolts 


After adjustment, torque retaining block bolts to 
6 Nem (53 Ibfein). Install NEW elastic stop nuts. 


CAUTION: Verify when the handlebar is turned 
completely to the left or right side, that there 
is no interference with venturi, O.PA.S. or VTS 
ring. 


smr2008-033 
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PROCEDURES 
NOZZLE 


Nozzle Removal 
Models without VTS 


Remove O.P.A.S. U lever screws and pull out 
lever. 





TYPICAL 
1. U lever screws 


Remove reverse gate. Refer to REVERSE SYS- 
TEM section. 


Disconnect steering cable from jet pump nozzle. 


Remove retaining screws, sleeves and washers 
on top and underneath nozzle. 


Remove nozzle, 


Models with VTS 


Remove O.PA.S. U lever screws and pull out 
lever, 





TYPICAL 
1. U lever screws 


‘Remove reverse gate. Refer to REVERSE SYS- 
TEM section. 


Disconnect steering cable from jet pump nozzle. 
Disconnect VTS link rod from VTS ring. 
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1. Link rod 
2. VTS ring 


On both sides, remove screws holding VTS ring to 
nozzle. 





1. VTS ring screw 
2. VIS ring 


Pull out nozzle and VTS ring. 
Remove screws securing VTS ring to nozzle. 





smr2008-032-010_a 
1. VIS ring 


2. Retaining screws 
3. Nozzle 


Nozzle Installation 


The installation is the reverse of the removal pro- 
cedure. However, pay attention to the following. 
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Apply Loctite 243 (blue) (P/N 293 800 060) on 
screw threads (or use new self-locking screws). 


HANDLEBAR GRIP 


Handlebar Grip Removal 


To remove handlebar grip, pull out cap and remove 
screw. 





1. Handlebar grip 
2. Handlebar grip screw 


Pull out handlebar grip and remove grip insert from 
handlebar. 


ssmr2007-002-114.a 


1. Grip insert 
NOTE: Verify grip insert for damage. 


Handlebar Grip Installation 


When installing the grip insert in the handlebar, 
ensure that it is properly inserted in the slot at the 
end of the handlebar tubing. 





1. Grip insert 


398 





Install handlebar grip on handlebar matching it to 
the notch in the handlebar. 


Install flat washer and handlebar grip screw. 


Apply Loctite 243 (blue) (P/N 293 800 060) on 
screw threads. 


CAUTION: Ensure to install flat washer other- 
wise screw will damage grip end. 


Torque handlebar grip screw to 7 Nem (62 Ibfein). 
Install cap. : 


Fo2KoKA 





1. Grip insert 
2. Grip 

3. Flat washer 
4. Screw 
5. Cap 


MULTIFUNCTION SWITCH 


Multifunction Switch Removal - 

All Models except X Packages 

Remove handlebar grips. 

Loosen screw of multifunction switch housing. 





12008-039-021.a 


1.. Screw . 


Remove ‘tapping ‘screw. 
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1. Tapping screw 
2.. Multifunction switch cover 


Remove cover on multifunction switch housing. 
‘Push housing away from steering cover. 

Open front storage cover and remove basket. 
Unplug multifunction switch connectors. 


Remove the upper steering cover, see STEERING 
COVER further in this section for the proper pro- 
cedure. : 


Cut locking tie securing multifunction switch har 
‘ness to handlebar. 





. Cut this locking tie 


Remove multifunction switch. 
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X Packages 


Remove screws securing the multifunction 
switch. 
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1. Multifunction switch housing screws 


Separate multifunction switch contacts from 
housing. 


Remove the S7EER/NG COVER, see procedure 
further in this section. 


Open front storage cover and remove basket. 
Unplug multifunction switch connectors. 





Cut locking tie retaining multifunction switch har- 
ness to handlebar. 


Unscrew DESS switch nut using the DESS post 
remover (P/N 529 035 943). 
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1, DESS post 
Remove nut securing the beeper to steering sup- 


port. 
Remove multifunction switch harness. 


Multifunction Switch Installation 


The installation is the reverse of the removal pro- 
cedure. 


THROTTLE LEVER 


Throttle Lever Removal 

All Models except X Packages 
Remove handlebar grips. 

Loosen screw of throttle lever housing. 
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1, Screw 


Remove tapping screw. 





1. Tapping screw 
2, Throttle lever cover 


Remove cover on throttle lever housing. 
Push housing away from steering cover. 
Detach throttle cable from throttle lever. 


X Packages 


Remove screws securing the throttle lever hous- 
ing. 
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1. Throttle lever housing screws 


Remove both half housing from handlebar. 
Detach throttle cable from throttle lever. 
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Throttle Lever Installation 

The installation is the reverse of the removal pro- 
cedure. However, pay attention to the following. 
X Packages 


Make sure both pads are installed between throt- 
tle lever housing and handlebar. 


Tighten all screws equally to avoid damaging the 
throttle lever housing. 


THROTTLE CABLE 


Throttle Cable Removal 

All Models except X Packages 
Remove seat(s). 

Detach throttle cable from throttle body. 


Cut locking tie(s) retaining the throttle cable and 
main harness. 





GTX 155 SHOWN 

1, Throttle cable 

2. Main harness 

3. Cut this locking tie 


Open front storage cover and remove basket. 


Cut locking tie securing the throttle cable to the air 
intake silencer. 
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GTX 155 SHOWN 

1, Throttle cable 

2. Air intake silencer cover 
3. Cut this locking tie 
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Remove the throttle lever housing cover. 
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1. Throttle lever housing cover 


Press throttle lever and detach the throttle cable 
end. 


Unclip the throttle cable from the throttle lever 
housing. 
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1, Throttle cable 
2. Throttle lever housing 


Attach a small rope at the end of throttle cable. 
Pull throttle cable inside bilge. 

Detach rope from throttle cable end. 

Remove throttle cable from vehicle. 


X Packages 


On throttle lever housing, loosen adjuster locking 
nut. 


Fully tight the adjuster. 
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1. Throttle lever housing 
2, Adjuster 
3. Locking nut 


Remove throttle cable end from throttle lever. 
Attach a small rope at the end of throttle cable. 
Open front storage cover and remove basket. 


Cut locking tie retaining throttle cable to air intake 
silencer cover. 





1, Throttle cable 
2. Air intake silencer cover 
3. Cut this locking tie 


Remove seat(s). 


On RTX 255 models, remove the seat support. 
Refer to BODY section. 


At the rear of engine, detach throttle cable end 
from throttle body. 
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1. Throttle cable 
2. Throttle body 
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Cut all locking ties retaining the throttle cable. 
Note their locations for reinstallation. 





RXT 255 SHOWN 
1. Locking ties to cut 


Pull throttle cable inside bilge. 


Detach the rope and remove throttle cable from 
vehicle. : 


Throttle Cable Installation 


The installation is the reverse of the removal pro- 
cedure. ’ 


When installation is completed, perform the throt- 
tle cable adjustment. 


Throttle Cable Adjustment 


X Packages 


Tighten the throttle lever adjuster halfway and se- 
cure locking nut. : 





1. Throttle cable adjuster at midway 
2. Locking nut 


All Models 
On throttle body side, loosen locking nut 
Turn the throttle cable adjuster as necessary. 
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1, Throttle cable adjuster 
2. Locking nut 

3. Throttle cable support 
4, Throttle body cam 


Tighten locking nut and check the throttle cable 
free play. 


When throttle is released, cable must have the 
following free play. 


THROTTLE CABLE FREE PLAY 
1- 3:mm (3/64 - 1/8 in) 
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ALL MODELS EXCEPT X PACKAGES 
1, Should move freely 
2. Throttle cable free play 
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X PACKAGES 
1, Should move freely 
2. Throttle cable free play 


Throttle lever must reach handlebar grip without 
causing strain to cable or brackets. Ensure throt- 
tle lever fully closes on it's stopper. 





FOTKOBA, 


TYPICAL 
7. Must touch handlebar grip 


Ensure throttle body is fully open at full throttle 
position. At this position, throttle lever stopper is 
almost in contact with throttle body. 


NOTE: Apply a light pressure on the throttle plate, 
a slight play should be obtained. 


CAUTION: If there is no free-play at idle posi- 
tion, it may cause poor idling and hard starting. 
Improper cable adjustment will cause strain on 
cable and/or damage cable bracket or throttle 
lever at handlebar. Do not alter throttle cable 
routing. 


Z\ WARNING 


Make sure idle speed stopper contacts throt- 


tle cam when throttle lever is fully released at 
handlebar. 





Readjust throttle cable if necessary. 
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STEERING COVER 


Steering Cover Removal 
All Models except X Packages 


Upper Steering Cover 
Remove handlebar grips. 


Remove 7HROTTLE LEVER and MULTIFUNC- 
TION SWITCH, see procedures in this section. 


Remove screws holding lower and upper steering 
cover together. i -sGreevehale 


2. Inner hole 
3. Tab 





» Lean the key against tab and push tab with care. 
Do not force tabs. 

» Gently, lift the upper steering cover to disengage 
the tab. 


Repeat the procedure for all tabs. Unlock side 
tabs first and finish with the center one. 





Using a 1.5 mm Allen key, release the five tabs 
retaining both parts of steering cover. 


To release tabs correctly, proceed as follows: 


«Insert the Allen key in the groove hole. Pay at- 
tention to avoid damaging steering cover. 





Remove upper steering cover. 


Lower Steering Cover 
Remove the upper steering cover. 


Models with Adjustable Handlebar 


Set handlebar to its lowest position by turning ad- 
justment knob counterclockwise. 
1. Allen key 


2. Groove hole While holding adjustment knob, turn support 
bushing clockwise. 
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« Push Allen key through the inner hole. 
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‘srmr2007-032-103_a 


1. Steering clamp 
2. Elastic stop nuts 


Cut locking ties retaining wiring harness on steer- 


ing stem. 
RICA: Unscrew DESS switch nut using DESS post re- 
1. Adjustment knob mover (P/N 529 035 943). 


2. Support bushing 


Hold jam nut and unscrew adjustment knob from 
adjuster screw. 


Peangetgske 
SRA SONAR Ly 
HORE hana phoveoey 


529036043 


siti 


TYPICAL 
7. Loosen jam nut 


ta 


All Models 


Using a marker, mark handlebar and steering 
clamp to reinstall handlebar at the same position. 





1. DESS switch nut 


Unlock beeper from lower steering cover. 
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Unscrew nuts securing steering clamp then re- 
move handlebar. Remove throttle lever housing 
and multifunction switch housing from handlebar. 
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1. Beeper 
2. Locking tab 


Remove screws holding lower steering cover to 
steering stem then slide cover over steering stem. 


1. Retaining screws 
2. Lower steering cover 
3. Steering stem 


X Packages 


Loosen screws securing throttle lever housing and 
multifunction switch housing. 





1. Throttle lever housing screws 
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1. Multifunction switch housing screws 


Detach retaining straps under steering cover. 
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1. Retaining straps 
Pull steering cover to remove it from handlebar. 


Steering Cover Installation 


For installation, reverse the removal procedure. 
However, pay attention to the following. 


All Models except X Packages 

Align all tabs before closing steering cover. 
Torque screws to 1 Nem (9 lbfein). 
Models with Adjustable Handlebar 


Apply Loctite 271 (red) (P/N 293 800 005) on 
threads of jam nut. 


STEERING PADDING 


Steering Padding Removal 
Remove steering cover as mentioned above. 
Push steering padding inside to remove it. 


Steering Padding Installation 


The installation is the reverse of the removal pro- 
cedure. 
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HANDLEBAR EXTENSION 
X Packages 


Handlebar Extension Removal 


Remove all screws securing both parts of handle- 
‘bar extension. 
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1, Handlebar extension screws 


If necessary, unscrew DESS switch nut using the 
DESS post remover (P/N 529 035 943). 





A 
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1. DESS post 
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Handlebar Extension Installation 


The installation is the reverse of the removal pro- 
cedure. However, pay attention to the following. 


Tighten handlebar extension screws first to 3 Nem 
(27 lbfein) then finish to 19 Nem (168 Ibfein) into 
the following sequence: 


‘5mr2008.033-007_.a 


HANDLEBAR 


Handlebar Removal 


NOTE: If the handlebar must be changed, remove 
all components (handlebar grip, steering cover, 
throttle lever housing and multifunction switch) 
before removing it from vehicle. 


All Models except X Packages 
Remove upper steering cover as mentioned 
above. 


Using a marker, mark handlebar and steering 
clamp to reinstall handlebar at the same position. 








Remove 4 elastic stop nuts retaining steering 
clamp. Discard elastic stop nuts. 
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TYPICAL 
1. Steering clamp 
2. Elastic stop nuts 


Detach steering clamp and remove handlebar. 


On models with an adjustable handlebar, with- 
draw rubber pad and stopper. 


Haun 

TYPICAL 

1. Rubber pad 
2, Stopper 


X Packages 


Remove HANDLEBAR EXTENSION, see proce- 
dure above in this section. 


Handlebar Installation 

The installation is essentially the reverse of the 
removal procedure. However, pay attention to the 
following. 

Models with Adjustable Handlebar 


Before installing handlebar, position stopper and 
rubber pad. 


CAUTION: Rubber pad must not exceed stop- 
per. 


408 








1. Pad must not exceed stopper 


Make sure steering stem and handlebar support 
are parallel. 


8m12007-032-119.9 


1, Parallel 


All Models 


Position handlebar in accordance with the marks 
made during removal. 


If a new handlebar is installed, use the following 
illustration to position it correctly. 








92-120_a 


A. 17° 1° 


Install steering clamp and secure with NEW elas- 
tic stop nuts. 


Torque nuts to 26 Nem (19 Ibfeft) as per the fol 
lowing sequence. 
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STEERING CABLE SUPPORT 


Cable Support Removal 

All Models except GT/ Series and X Packages 
Open front storage cover and remove basket. 
Remove glove box. Refer to BODY section. 

On RXP models, remove front vent tube. 


GTI Series 


Remove glove box and console. Refer to BODY 
section. 


All Models except 255 HP 


Unscrew bolts securing retaining block then re- 
move it from steering cable support. 


FISKOIA, 





1. Retaining block 


Loosen screws each side of steering support. 
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RIGHT SIDE 
1. Steering support 
2. Screw 


80742007-092-110_6 


LEFT SIDE 
1. Steering support 
2. Screws 





Detach fuel lines from steering cable support. 
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TYPICAL 





1. Fuel line 
2. Steering cable support 
3. Glove box location 





Remove steering cable support. 


Cable Support Installation 
For installation, reverse the removal procedure. 
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STEERING SUPPORT Remove bolts retaining cable support to steering 
. support. 

Steering Support Removal Remove bolts or lock nuts from steering retaining 

G7l Series strip studs. 


Remove console. Refer to BODY section. 


All Models except G7T/ Series and X Packages 
Open front storage cover and remove basket. 





All Models except X Packages 
Disconnect the throttle cable from throttle body. 


Disconnect the wiring harnesses leading out of 
steering stem and cut locking tie. 
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TYPICAL 
1. Steering support 
2. Retaining strip studs 





Remove steering support. with handlebar, wiring 
harnesses and cables. 





X Packages 
Remove the glove box. Refer to BODY section. 


Cut locking ties securing hoses to steering sup- 
port. 





TYPICAL 
1. Tie rap 
2. Connectors 


Disconnect the steering cable from the steering 
stem arm. 
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1. Steering support 
2. Locking ties 


Remove the S7EEA/NG STEM, see the procedure 
further in this section. 


Unscrew throttle cable holder bolts to separate 
throttle cable from the bottom of steering support. 


Fo7KoBA 





TYPICAL 
1, Steering stem arm 
2. Steering cable 
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SETZOOB-IES-008 a . 
1. Steering support 
2. Throttle cable holder 
Detach throttle cable from throttle lever. 
Remove the DESS post from the handlebar exten- 
sion. 
Separate multifunction switch contacts and hous- 
ing. 
Unscrew steering support bolts. 





1. Remove these bolts 


Remove nut securing the beeper to steering sup- 
port. 


OC 
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1. Beeper 
2. Steering support 


Remove the steering support. 
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Steering Support Installation 


The installation is the reverse of the removal pro- 
cedure. 


STEERING STEM 


Steering Stem Removal 
All Models except X Packages 


Remove steering support. Refer to STEERING 
SUPPORT above. 


Unscrew steering stem arm support bolts and dis- 
card elastic stop nuts. 


FO7KO8A, 





1. Steering stem arm 
2. Steering stem arm support bolts 


Pull steering stem out of steering support. 


X Packages 
Open storage cover and remove basket. 
Remove the HANDLEBAR EXTENSION, see pro- 


cedure above in this section 
Ceaure apove In TAS SECON. 


Remove nut securing steering pivot lever to the 
end of steering stem. 
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Steering stem end 
Spacer 

. Steering pivot lever 
Washer 

. Steering pivot lever nut 
. Steering cable 


OMAwWNA 


Pull steering stem out of steering support. 


Steering Stem Installation 
All Models except X Packages 


Apply XP-S synthetic grease (P/N 293 550 010) on 
contact surfaces of steering stem before installing 
it into steering support. 
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1. Apply grease here 
Position steering stem arm onto steering stem. 


ZA\ WARNING 


Make sure the integrated flat keys of the steer- 
ing stem arm and support are properly seat- 


ed in steering stem keyways. Steering stem 
arm must be locked in place before torquing 
the bolts. 


A412 
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1, Keyways 
2, Integrated flat key 


Using NEW elastic stop nuts, tighten steering 
stem arm to 6 Nem (53 Ibfein). 
Install all other removed parts. 


X Packages 


The installation is the reverse of the removal pro- 
cedures. However, pay attention to the following. 


Apply XP-S synthetic grease (P/N 293 550 010) 
inside spacer. 


Using a finger, position the spacer between steer- 
ing bearings while inserting steering stem into 
steering support. 


Install the spacer. 


Match the end of steering stem with the steering 
pivot lever, 


Install all other removed parts. 


STEERING SUPPORT BEARING 
X Packages 


Steering Support Bearing Inspection 


To check bearing condition, turn steering fully to 
the right then fully to the left. The steering must 
turn smoothly. 


Try to move the steering up and down. No notice- 
able play should be felt. 


Replace both bearings if a problem is detected. 


Steering Support Bearing Removal 


Remove the STEERING STEM, see procedure 
above in this section. 


Remove and discard seals. 
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smr2008-033-013_a 
1. Upper seal 


Using the blind hole puller kit (P/N 529 036 117), 
remove and discard the upper bearing. 





Remove the inner spacer. 
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1. Inner spacer 


From the bilge, remove and discard the other bear- 
ing. 
Steering Support Bearing Installation 


To install NEW bearings, use the following parts 
(purchased locally): 


than the bearing outer race 


Apply Loctite 609 (P/N 413 703 100) ONLY on the 
outer race of the UPPER bearing. 

Apply XP-S synthetic grease (P/N 293 550 010) in- 
side the bottom of steering support. Do not apply 
grease on top. 


Position all parts and the installer. 
















1. Bearing 

2. Flat washer 

3. Small flat washer (optional) 
4. Nut 

5. Threaded bar 


Drive bearings into steering support by tightening 
the installer nuts. 
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CAUTION: To avoid steering support damages, 
make sure all parts are perfectly aligned before 
tightening the installer nuts. 


Tighten installer nuts until bearings are properly 
seat into steering support. 


Remove the installer. 


Apply XP-S synthetic grease (P/N 293 550 010) 
into seal lips. 


Install NEW seals. 
Install all other removed parts. 


HANDLEBAR SUPPORT 
All Models except X Packages 


Handlebar Support Removal 

Models with Adjustable Handlebar 

Remove steering stem from vehicle. See proce- 
dure above. 

Unscrew nut and remove pivot bolt retaining han- 
dlebar support to steering stem. 


Unscrew threaded pivots to remove threaded 
block from steering stem. 


FO7KOPA 





. Steering stem 
Handlebar support 
Support bushing 

, Adjuster screw 

. Threaded block 
Threaded pivots 


BaLKwWMYs 


Handlebar Support Installation 


Apply Loctite 767 (antiseize lubricant) (P/N 293 
800 070) then install support bushings on handle- 
bar support. 

Apply Loctite 767 (antiseize lubricant) (P/N 293 
800 070) on pivot bolt. 


CAUTION: Make sure antiseize lubricant does 
not come in contact with threads of bolt. 
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Apply Loctite 271 (red) (P/N 293 800 005) on 
threads of pivot bolt. 


Apply Loctite 243 (blue) (P/N 293 800 060) in ad- 
justment knob and on threaded pivots. 





1, Loctite 767 (antiseize lubricant) 
2, Loctite 271 (red) 

3. Loctite 243 (blue) 

4, XP-S synthetic grease 


Apply Loctite 271 (red) (P/N 293 800 005) on 
threads of pivot bolt. 


Install handlebar support to steering stem and se- 
cure with pivot bolt. 


Torque nut to 26 Nem (19 Ibfeft), 
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1. Steering stem 

2. Pivot bolt 

3. Apply Loctite 271 (red) here 
4. Handlebar support 

5. Nut 


Ensure wire harness is properly secured to han- 
dlebar support with a locking tie. 
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Section 08 STEERING SYSTEM 
Subsection 01 (STEERING) 





Fa7KOWA, 


1. Locking tie holding harness to handlebar support 


STEERING CABLE 


Steering Cable Removal 
Jet Pump Side 


Disconnect ball joint from jet pump nozzle. 
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1, Jet pump nozzle 
2, Bail joint 
3. Ball joint bolt 


Remove ball joint and jam nut from cable. 
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1. Steering cable 
2. Jam nut 
3. Ball joint 
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Using the steering cable tool (P/N 295 000 145), 
loosen steering cable nut. 


o——_ SF 


295000145 





1. Steering cable 
2. Steering cable nut 
3. Reverse gate 


Remove steering cable nut, half rings and rubber 
washer. 
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1, Steering cable nut 
2. Half rings 

3. Rubber washer 
Inside Hull 

All Models 


Remove seat(s). 


X Packages 

Remove air inlet and air outlet hoses from inter- 
cooler as well as muffler hose from resonator. 
All Models except GTI Series 


Open storage compartment cover and remove 
basket. 


On RXP models, remove front vent tube to allow 
room. 
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Section 08 STEERING SYSTEM 
Subsection 01 (STEERING) 





GTl Series : Check steering alignment. 


Remove the glove box. Refer to BODY section. 


All Models 


Remove bolts securing the retaining block at the 
bottom of cable support. 


Remove retaining block. 


Securely fasten a small rope to the end of cable 
(pump side) to ease installation. 


Puil cable inside hull and detach rope. Remove it 
from watercraft. 


Steering Cable Installation 


The installation is the reverse of the removal pro- 
cedure. However, pay attention to the following. 


Using the small rope, pull cable through engine 
compartment. 


The threaded portion of steering cable inserts into 
ball joint should have between 8 and 10 mm (5/16 
and 25/64 in). 


(YZZA27 


LA 








(IZZZAN 
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A. 8 to 10 mm (5/16 to 25/64 in) 





Position the steering cable ball joint to the nozzle 
as per following illustration. 


CAUTION: Ensure the ball joint is parallel 
(+ 10°) to the nozzle arm. 
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TYPICAL 

1. Ball joint under nozzle arm 
2. Ball joint jam nut 

3. Steering cable 

4, Steering cable nut 
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Section 08 STEERING SYSTEM 
Subsection 02 (OFF-POWER ASSISTED STEERING (0.P.A.S.)) 





OFF-POWER ASSISTED STEERING 
(O.P.A.S.) 


SERVICE TOOLS 


Description Part Number Page 
O.PA.S. cylinder nut WrENCh sess seseesreeseeenereestees 529 035 B40 oe eescessesteeeetsees 424-425 


SERVICE PRODUCTS 


Description Part Number Page 
Loctite 5150 (silicone S@alant) ........ cece eeeretsenenneenenres 283 BOO O86 ovcsiscacsnssreansrenonnsarences 427-428 
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Section 08 STEERING SYSTEM 
Subsection 02 (OFF-POWER ASSISTED STEERING (0.P.A.S.)) 





GTX and RXT Series 





2Nem 
(18 Ibfein) 


(35 Ibf*in) 








(62 Ibf+in) 


Nem 
Ibf-in) 


Loctite 5150 (ta 
(silicone sealant)d 


(27 Ibfein) j , S s @& (62 Ibfein) 


3Nem 7Nem 


Loctite 243 4 


(49 Ibf-in) Loctite 5150 25 Nem 
(silicone sealant) (18 Ibfeft) 


srnr2008-034.001_a 
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Section 08 STEERING SYSTEM 
Subsection 02 (OFF-POWER ASSISTED STEERING (0.P.A.S.)) 





GTI and RXP Series 








Loctite 5150 
(silicone sealant)@ 





Loctite 2434 


(9 Ibfein) |“) 
eK 


25 Nem 
(18 Ibfeft) 


ei 6 
(49 IbFIn) | ootite 5180 


{silicone sealant) 
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Section 08 STEERING SYSTEM 


Subsection 02 (OFF-POWER ASSISTED STEERING (0.P.A.S.)) 





GENERAL 


The Off-Power Assisted Steering (O.P.A.S.) uses 
a dual side vanes design that assists the water- 
craft steering in deceleration, to redirect water- 
craft path when steering is turned after throttle 
has been released or engine stopped. 


The side vanes on the rear sides of the hull, turn 
as the steering is turned to assist the watercraft 
turning. 





1. Side vanes turn following steering movement 


GTX and RXT Series 


When engine is running at approximately 75% or 
more RPM, the side vanes are automatically raised 
to upper position since they are not required at 
that vehicle speed range. 


Between 30% and 75% engine RPM, side vanes 
are gradually raised from lower position to upper 
position. 





1. Side vane in upper position 


When throttle is released and engine RPM drops, 
the side vanes are automatically lowered thus as- 
sisting steering control. 
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FIBKO1A 


1. Side vane in lower position 


GT! and RXP Series 
These models do not have any vertical travel. 


PROCEDURES 


PLASTIC ELBOW 
GTX and RXT Series 


Plastic Elbow Inspection 


Check plastic elbow cleanliness as per the mainte- 
nance chart recommendations. Replace or clean 
it as necessary. 


Plastic Elbow Removal 
Unplug O.P.A.S. hose from plastic elbow. 
Unscrew plastic elbow. 
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1. Plastic elbow 
2. O.PA.S, hose 


Plastic Elbow Installation 
Install plastic elbow at 23° + 3° angle to the right. 
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Section 08 STEERING SYSTEM 


Subsection 02 (OFF-POWER ASSISTED STEERING (O.PA.S.)} 





It may exceed inside housing by 2.5 mm (.098 in). 
It may be positioned up to 2.0 mm (.078 in) from 
housing edge. 





FISJOEA 


A, 23° + 3° 
B. 2.0 mm {.078 in) 
C. 2.6 mm (.098 in) 


Plug O.PA.S. hose to plastic elbow. 
T-FITTING 
GTX and RXT Series 


T-Fitting Removal 
Disconnect O.P.A.S. hose from T-fitting. 





Tfitting 

O,PA.S. hose 
Plastic elbow 
Reverse gate 


AONS |f 


On RXT 255 models, remove the intercooler. Re- 
fer to IVTERCOOLER 255 ENGINE section. 


On GTX models, remove the muffler hose. Refer 
to EXHAUST SYSTEM section. 


Loosen gear clamps securing water hoses on 
Tfitting. 
Remove water hoses from T-fitting. 
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1. Gear clamps 
2. Tfitting 
3. Water hoses 


Pull T-fitting and rubber grommet in the bilge. 





1. Ffitting 
2, Rubber grommet 


T-Fitting Inspection 
Check T-fitting for cracks or other damages. Re- 
place if necessary. 


Check the condition of: 
— O.PA.S. hose 
— Water hoses. 


Replace defective part. 


T-Fitting Installation 


Installation is the reverse process of removal. 
However, pay attention to the following. 


Install the rubber grommet first. 

Push the T-fitting through rubber grommet. 
Install and tighten water hoses on T-fitting. 
Install and tighten O.P.A.S. hose. 

Install all other removed parts. 
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Section 08 STEERING SYSTEM 
Subsection 02 (OFF-POWER ASSISTED STEERING (O.PA.S.)) 





WATER HOSE SIDE VANE 
GTX and RXT Series So a 





Water Hose Removal 


NOTE: Removal procedure for RH and LH water 
hose is same. . 


On RXT 255 models, remove the intercooler. Re- 
fer to /NTERCOOLER 255 ENGINE section. 


Loosen gear clamps securing water hoses on 
T-fitting. 
Remove water hoses from T-fitting. 
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1. LH side vane 


Side Vane Removal 


NOTE: Removal procedure for RH and LH side 
vane is same. 


Remove socket screw. 
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1. Gear clamps 
2. Fitting 
3. Water hoses 


Remove CYL/NDER, see further in this section for 
the procedure. 


Pull out the water hose from exterior. 


Water Hose Installation 


Installation is the reverse process of removal. 
However, pay attention to the following. 


Install water hose on cylinder using a NEW Oetik- F1eKOMA 
er clamp. 1. Socket screw 
Install the cylinder. 


Install water hose to T-fitting and tighten gear 
clamp to 1.5 Nem (13 Ibfein). 





Remove the tie-rod screw. 
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Section 08 STEERING SYSTEM 


Subsection 02 (OFF-POWER ASSISTED STEERING (0.PA.S.)) 








. Tie rod screw 

. Side vane 

. Cylinder support 
i. Tle rod fitting 


AQDN> 


Lift the pivot shaft to disengage the bottom of the 
side vane. 


Disengage the top of side vane to remove it. 


Side Vane Installation 
Installation is the reverse process of removal. 
Install the tie-rod screw. Do not torque yet. 


Perform the tie-rod fitting adjustment as described 
below. 


Side Vane Adjustment 

During tie-rod fitting adjustment, tie-rod screw 
must be loose and socket screw removed. 

Put the steering in straight ahead position. 
Measure the portion of tie rod fitting exceeding 
from cylinder support. 

The exceeding distance of tie rod fitting from 
the cylinder support should be 38 + 71 mm (1.50 
+ .04 in). 
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A. 38 + 7mm (1.50 + .04 in) 
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To adjust the tie-rod fitting, remove tie-rod screw 
and turn tie-rod fitting. Place tie-rod screw in its 
place and measure again. Repeat the procedure 
until the distance is reached. 


When the adjustment is done, torque the tie-rod 
screw to 5.5 Nem (49 lbfein). 

Install socket screw and torque it to 3 Nem 
(27 |bfein). 


NOTE: The socket screw should be turned 2-3 
turns before using a tool. 


CYLINDER 








1. LH cylinder 


Cylinder Removal 


NOTE: To disassemble the cylinder, it is not re- 
quired to remove it from vehicle. See CYL/NDER 
DISASSEMBLY AND ASSEMBLY procedure. 


Removal procedure for RH and LH cylinder assem- 
bly is the same. 


Remove side vane as mentioned above. 


Unscrew tie rod fitting from tie rod. 
Unscrew 4 socket screws. Discard them. 





1. Socket screws 
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Section 08 STEERING SYSTEM 


Subsection 02 (OFF-POWER ASSISTED STEERING (0.PA.S.)) 





Pull cylinder to. remove it. 


GTX and RAXT Series 


Remove Oetiker clamp to remove water hose 
from the cylinder. 


FIgkoQA 
1. Oetiker clamp 


2, Water hose 
3. Cylinder support 


Cylinder Disassembly and Assembly 


Unscrew cylinder cap using the O.P.A.S. cylinder 
nut wrench (P/N 529 035 840). 


629038840 


424 








F1SKONA. 





1. Cylinder cap 

2. Cylinder support 

3. Pivot rod 

4. O.PA.S. cylinder nut wrench 


Remove cylinder assembly out of cylinder sup- 
port. 


GTX and AXT Series 





Pivot rod 
Spacer 
Cylinder cap 
Piston 
Spring 


AAO 


Remove the spring. 
Remove the spring pin from piston and pivot rod. 
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Remove the piston. Discard it. 


NOTE: Due to the presence of split rings around 
the piston, it must be replaced each time when 
removed for proper cylinder functionality. 
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Section 08 STEERING SYSTEM 
Subsection 02 (OFF-POWER ASSISTED STEERING (0.PA.S.)) 





Check pivot rod for cracks or scratches. Replace 
it, if necessary. 


Install a new piston with a new spring pin. 


Before assembly, it will be necessary to change 

the split rings inside cylinder cap. Do the follow- 

ing: 

~ To remove the upper split ring, lift one end over 
the cap tab. 





LOWER SPLIT RING 


‘smr05-039-004 





— Turn the split ring to remove it from cap. 





UPPER SPLIT RING 


Install removed parts in the cylinder. 


Using the O.P.A.S. cylinder nut wrench (P/N 529 
035 840) torque the cylinder cap to 7 Nem 
(62 Ibfein). After tightening, keep turning the cap 


until the locking tab goes over the stopper. 


GTI and RXP Series 


The cylinder disassembly is not necessary for 
these models. 


Check pivot rod for cracks or scratches. Replace 
pivot rod, if necessary. 





— Repeat the same procedure for the lower split 
ring. 

— Install new split rings into cylinder cap. The 
opening of each split ring must be aligned with 
the appropriate lock inside cap. Fi9J0DA 





1. Pivot rod 
2. Spacer 
3. Cylinder cap assembly 
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Section 08 STEERING SYSTEM 


Subsection 02 (OFF-POWER ASSISTED STEERING (0.PA.S.)) 





Cylinder Installation 


The installation is the reverse of the removal pro- 
cedure. However, pay attention to the following 
detail. 


Perform the tie-rod fitting adjustment. See above. 


TIE ROD 
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UNDER DECK (REMOVED FOR CLARITY) 
1. LH tie-rod (inside sealed tube) 


Tie Rod Removal 


NOTE: Removal procedure for RH and LH tie rod 
is same. 


Remove side vane and cylinder support as men- 
tioned above. 


Remove O.P.A.S. U lever screw, flat washer, bush- 
ing and venturi bushing from nozzle. 


Remove jet pump. Refer to JET PUMP section. 


Remove screw securing the O.P.A.S. U lever to tie 
rod connecting lever. 





TYPICAL 
7. U lever 
2. Screw 
3. Tie rod connecting lever 
4. Tie rod 


426 





Pull tie rod out from jet pump side with the sealed 
tube. 


Unscrew lever from the tie rod. 


Tie Rod Installation 


Installation is the reverse process of removal. 
However, pay attention to the following. 


Install all screws before tighten them. 


SEALED TUBE 
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1, LH sealed tube 





Sealed Tube Removal 


Removal procedure for RH and LH sealed tube is 
same. 


Remove side van, cylinder housing and O.PA.S. U 
lever as mentioned above. 


Remove jet pump (refer to /E7 PUMP section. 


Remove Phillips screws and remove rod grom- 
met. 





1. Phillips screws 
2. Rod grommet 


Pull sealed tube out with tie rod from inside of 
bilge towards jet pump side. 
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Section 08 STEERING SYSTEM 


Subsection 02 (OFF-POWER ASSISTED STEERING (0.P.A.S.)) 








TYPICAL 
1. Sealed tube 
2. Tie rod 


Remove old silicone sealant around screws holes. 


Sealed Tube Installation 
Installation is the reverse process of removal. 


Apply Loctite 5150 (silicone sealant) (P/N 293 800 
086) on the screws before installing and, inside 
the hull, around screw holes after torquing. 


Torque Phillips screws to 2 Nem (18 Ibfein). 


CROSS SUPPORT PLATE 











: 
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7. LH cross plate support 
2. Sealed tube 
3. Water hose 


Plate Removal 


For LH Side Cross Support Plate 


Remove inlet hose, exhaust pipe and muffler (re- 
fer to EXHAUST SYSTEM). 


For RH Side Cross Support Plate 
Remove resonator (refer to EXHAUST SYSTEM. 


NOTE: Use the same procedure for the RH or the 
LH cross support plate. 


smr2008-034 


Remove side vane and cylinder support as men- 
tioned above. 


Unscrew the screw retaining cross support plate 
to hull. 





TYPICAL — GTX MODEL SHOWN 
1, Remove screw 


‘Remove cross support plate from the inside of 


bilge. 


Plate Inspection 
Check for cracks and deterioration of screw 
threads on cross support plate, replace if neces- 
sary. , 
Verify the condition of gasket before installation, 
replace if necessary. 





F18K1BA 


1. Gasket 
2. Support plate 


Plate Installation 


Installation is the reverse process of removal pro- 
cedure, however pay attention to the following: 


Install the gasket on the cross support plate. 
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Subsection 02 (OFF-POWER ASSISTED STEERING (0.PA.S.)) 





F1@K1CA 


GASKET INSTALLED ON SUPPORT PLATE 


From inside the bilge, install the cross support 
plate. Place the gasket against the hull then align 
the holes. 


Apply Loctite 5150 (silicone sealant (P/N 293 800 
086) on cross plate support screw. 


Install the screw and tighten it to 1 Nem (9 Ibfein). 
Install all other removed parts. 
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Section 09 BODY/HULL 
Subsection 01 (BODY) 





BODY 


SERVICE TOOLS 


Description Part Number Page 
Supertanium™ rill Dit... ecsceeeseecneeeteeeeeeenerseseseeseneees 52903 1-800! csssssccsvissansvdiacciarveves 451, 464 


SERVICE PRODUCTS 






Description Part Number Page 
XP-S SYNthetic GreASO....... eceecereeeeeseterseneessetsersseseeeeresssees 293:550'0110 sscssssadinsassiisiasnssinicannasys 468-469 
Loctite 243 (blue)............ viv, 29S: BOO: 060! ausssscasevesvocsvtvsrsocaraiasaasaueses 454 
BRP Plastic & Vinyl ClOANGD......cccieecereeseeeeeenreteertesseeieeereces AVS TAY 200 wccsdicives satiavecescateaspaststacaseces 453 
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Section 09 BODY/HULL 
Subsection 01. (BODY) 





GTI Models (Body Front View) 


synthetic SE. 
grease Sof 


A 


‘synthetic Ges gx 
| grease QO RU go >» 8Nem | 


(71 Ibfein)! 
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Section 09 BODY/HULL 
Subsection 01 (BODY) 





GTI Models (Body Rear View) 





8 Nem 
8Nem (71 Ibf*in) 
(71 lbfein) 8 














Loctite 5150 | 
(silicone | 


, sealant) 
ey 
x ¥ 
9 7 > ~ Rs 


4.5 Nem 
(40 Ibfein) 


| 
| 
' 
' 
I 
t 
t 
' 
t 
' 


= z } | Loctite 5150 
: feek : = ‘ (silicone “ 


sealant) GTi, GTI Rental | 


‘sr12006-033-028_a 
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GTI Models (Ventilation) 
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Section 09 BODY/HULL 
Subsection 01 (BODY) 


GTI Models (Front Storage Compartment) 





8 Nem 
(71 Ibfein) 
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Subsection 01 (BODY) 





GTI Models (Seats) 





Loctite 
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Section 09 BODY/HULL 
Subsection 01 (BODY) 





GTX and WAKE Models (Body Front View) 


8Nem 
(71 Ibfein) 


8Nem 
(71 Ibfein) 


F—6Loctite 
243 
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Section 09 BODY/HULL 
Subsection 01 (BODY) 


GTX and WAKE Models (Body Rear View) 





Wake 


GTX Limited ___ 

















synthetic 





Loctite 5150 
ilicone sealant) 
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Section 09 BODY/HULL 
Subsection 01 (BODY) 





GTX and WAKE Models (Storage Compartment Cover) 
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Subsection 01 (BODY) 





GTX and GTX Limited (Seats) 


Loctite 414 








SAAS Sea eed Re eee 





AL RAS 


BAA BAS 











6 
Loctite 414 





6 
Loctite 414 


s 
a 
i 
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RXT Models (Body Front View) 
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Subsection 01 (BODY) 





RXT Models (Body Rear View) 





8 Nem (71 tbfein) 




















Loctite 


8 Nem 
(71 Ibfein) 243 
5 Nem aH 
(44 Ibf-in) ins Tr 





{ 
i 
| 
| 
i 
| 


14N-m 
(124 Ibf¢in) Loctite 5150 
4(silicone sealant) 


Body 
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RXT Models (Storage Compartment Cover} 


4Nem 
(35 Ibf*in) 
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WAKE and RXT Models (Seats) 


Rep 


dLoctite 414 


4 
Loctite 414 
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Subsection 01 (BODY) 





GTX, WAKE and RXT Models (Ventilation) 
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Subsection 01 (BODY) 





WAKE Models (Ballast) 


(80 Ibfsin) 


: CO oNem 





Loctite 5150 
(silicone sealant) 
6 





Loctite 5150 a 
(silicone sealant) iif 


ya “25 Nem 
5 Nem (22 Ibfein) 


(44 Ibfsin) 





) m ool 
i in — (silicone sealant) 


| 
2Nem | 
(18 Ibf*in} | 
4 
Loctite 5150 
(silicone sealant) 


. 4Nem / aaa 
“>>. (35 Ibfein) 4 Pn 
oo Loctite 5150 mm 


(silicone sealant) 
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RXP Models (Body Rear View 1) 


18 Nem 
(159 Ibfein) 


18 Nem 
es Ibfein) 
? 6 Loctite 243 


2 
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RXP Models (Body Rear View 2) 








Silicone sealant 4 





15 Nem 
(133 Ibfein) Se* 5% (9, Oem | 
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RXP Models (Storage Compartment Cover) 
Synthetic 








fg 
3 
een? = 3 
re 6 Loctite igi 
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RXP Models (Ventilation) 
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RXP Models (Seat) 


XO 


wi — 
) Qh 


6 Loctite 414 
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Section 09 BODY/HULL 
Subsection 01 (BODY) 


SSeS yee SSS 


GENERAL 


Verify hinges condition and latching mechanisms 
condition and operation. Replace any damaged 
components. 


During assembly/installation, use torque values 
and service products as in the exploded views. 


Clean threads before applying a threadlocker. Re- 
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


CAUTION: When applying threadlocker prod- 
ucts (anaerobic products), pay attention so that 
it does not come in contact with ABS plastic 
parts (painted parts). It could lead to plastic 
cracks or other damage. 


A\ WARNING 


Torque wrench tightening specifications 
must be strictly adhered to. 
locking tabs, elastic 


Locking devices (e.g.: 
stop nuts, self-locking fasteners, cotter pins, 
etc.) must be replaced with new one. 





Hoses or cables removed or disconnected must 
be installed and routed at the same place. 
CAUTION: Locking ties removed during a pro- 
cedure must be replaced and installed at the 
same location. 


Gelcoat Repair 


Refer to HULL REPARATION. Use same material 
and procedure to repair the body. 


PROCEDURES 
DECALS 


Removal 


Using a heat gun warm up one end of decal for a 
few seconds until decal can roll off when rubbing 
with your finger. 


NOTE: When heating near light surfaces, duct 
tape should be applied to protect the surface. 
Otherwise the light color could become a yellow- 
ish color. 


Pull decal slowly and when necessary apply more 
heat to ease removal on the area that has to be 
peeled off. 

If decal tears while pulling off, it has to be heated 
for a few seconds longer. If decal tends to stretch 
while pulling off, stop heating and wait a few sec- 
onds to let it cool, then peel it off. 
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Installation of Decals Having a 
Protective Film on Back Side Only 


These decals usually contain written information 
(e.g.: warning) and are used on gelcoat or metal. 


Using isopropyl alcohol, clean the surface and dry 
thoroughly. 


Using a pencil and the decal as a template, mark 
the area where decal will be located. 


Remove half of the decal back protective film and 
align decal with marks. Start sticking it from cen- 
ter and remove the other half of the film to stick it 
completely. Carefully squeegee decal beginning 
at center and working outward using, firm, short, 
overlapping strokes. 


Installation of Decals Having a 
Protective Film on Both Sides 


These decals usually contain graphics and are 
used on gelcoat or plastic. 


Installation on Gelcoat 


Using isopropyl alcohol, clean the surface and dry 
thoroughly. 


Using a pencil and the decal as a template mark 
the area where decal will be located. 


For better adhesion a dry application is recom- 
mended, however, to ease decal installation a mild 
solution of soapy water can be sprayed over sur- 
face where decal will be installed. 


Remove back protective film from decal and align 
decal, with marks. When well aligned squeegee 
decal beginning at center and working outward us- 
ing firm, short, overlapping strokes. 


Remove front protective film once decal has ad- 
hered to hull. 

Installation on Plastic Surface (Storage Cover) 
Clean surface with isopropyl alcohol and dry thor- 
oughly. 


Using a pencil and the decal as a template, mark 
the area where decal will be located. 


CAUTION: Do not use soapy water to locate de- 
cal on plastic parts. 

Remove back protective film from decal and care- 
fully align decal with marks. When well aligned 
squeegee decal beginning at center and working 
outward using firm, short, overlapping strokes. 


Remove front protective film once decal has ad- 
hered. 
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GLOVE BOX 


Glove Box Removal 

GTI Models 

Place shift lever in forward position. 
Lift the glove box cover. 


Using a Supertanium™ drill bit (P/N 529 031 800), 
drill both rivets holding glove box to body. 


‘smr2006-093-001_a 


Slide glove box cover to open it, and drill the rivets 
on each side of glove box. 





Pull glove box to remove it. 


GTX Series and RXT Models 
Lift the glove box top cover. 


Gently push on both rear tabs while lifting out rear 
of glove box compartment. 
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1. Push tabs 


Pull the glove box out of body. 
RXP Models 

Place shift lever in forward position. 
Remove seat. 

Pull dart out. See illustration. 





FASL16A 


1. Pull dart out 


Carefully pull the side molded part to release the 
glove box. Pulling too much might lead to damag- 
ing the part. 


451 














Section 09 BODY/HULL 
Subsection 01 (BODY) 





FIBLOFA 


TYPICAL 
1, Rear seat latch 
2. Rear grab handle 





Front Seat 
The front seat latch is located at the rear end and 
underneath the seat. 


| 


FISLI7A 


RELEASE SIDE MOLDED PART FROM GLOVE BOX 





Slightly lift glove box to free it. 

Proceed with the other side the same way to fi- 
nally pull glove box out. 

Glove Box Installation 

Reverse the removal procedure. 


SEAT 


Seat Removal 


Rear Seat 
GTX Series and RXT Models 
Removing the rear seat allows access to the rear 


storage basket. It also gives access to the front 
seat latch. 





TYPICAL — SEAT WITH REAR SEAT 
1. Seat latch 
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TYPICAL — SEAT WITHOUT REAR SEAT 
1. Seat latch 


To remove front seat, pull the latch lever upward 
and hold. Lift and pull the seat rearward. 
Seat Installation 


Front Seat 


To latch front seat, align latch hole with pin then, 
firmly push down on the rear portion of the seat. 





1. Latch hole 
. Pin 


Rear Seat 


The installation is the reverse of the removal pro- 
cedure. 


Seat Cleaning 

For general purpose cleaning, use BRP Plastic & 
Vinyl Cleaner (P/N 413 711 200), Vinyl Finish Vinyl 
Cleaner, Fantastik or warm water with a mild dish 
soap such as Dawn or Ivory. Gently scrub with a 
small soft bristie brush. 
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For dirt build-up, use BRP Plastic & Vinyl Clean- 
er (P/N 413 711 200), Vinyl Finish Vinyl Cleaner or 
an equivalent. Let soak for approximately 10 min- 
utes, then gently scrub with a soft bristle brush. 
For specific stain removal, refer to your cleaning 
and care card. 


Do not use any silicone-based protectants. They 
will extract the plasticizers, leaving the vinyl hard 
and brittle, and eventually cracking will occur. 


{P/N 413 711 200) 


4. 3M Citrus Cleaner 
5. 303 Protectant 


Vinyl Cleaning Recommendations for 
Special Stains 


TYPE OF | STEP | STEP | STEP 
Ballpoint ink* pe { 8 | a | A. Medium-soft brush, 
Chava gun rota l—| warm soapy water, 


rinse/dry. 
Coffee, tea, 
chocolate 







. Vinyl Finish Cleaner, 
rinse/dry. 


. One (1) tablespoon of 
ammonia, one-fourth 
(1/4) cup of hydrogen 
peroxide, three-fourth 
(3/4) cup of water, 
rinse/dry. 


. Wipe or scrape off 
excess {chill gum with 
ice before hand}. 


. Denatured aicohol, 
rinse/dry. 


* Suntan lotion, tree pollen, wet leaves and some other products 
can contain dyes that stain permanently. 
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All cleaning methods must be followed by a thor- 
ough rinse with warm water. 


Certain household cleaners, powdered abrasives, 
steel wool and industrial cleaners can cause dam- 
age and discoloration and are not recommended. 
Dry cleaning fluids and lacquer solvents should 
not be used as they will remove printed pattern 
and gloss. Waxes should be used with caution 
as many contain dyes or solvents that can perma- 
nently damage the protective coating. 


Please contact G&T industries “Marine Special- 
ties Group” hot line at 1 800 318-2887 for any 
cleaning and care questions. 


SEAT LATCH 


Seat Latch Adjustment 


NOTE: Apply Loctite 243 (blue) (P/N 293 800 060) 
on threads of lock pin when the adjustment is re- 
quired or when the lock pin is removed then re- 
installed. The threads on new lock pin are coat- 
ed with a self-locking product, do not apply Loc- 
tite 243 on threads. 


GT! Models 
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TYPICAL 

1. Lock pin 

2, Adjustment nut. Torque to 8 Nem {77 lbfein} 
A. 32,5 & 1 mm (1-9/32 + 3/64 in} 
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GTX Series, Wake and RXT Models 
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TYPICAL — FRONT SEAT 

1. Lock pin 

2. Adjustment nut. Torque to 8 Nem (77 lbfein) 
A, 33 + 1 mm (1-35/64 + 3/64 in) 
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TYPICAL — REAR SEAT 

1. Lock pin 

2. Adjustment nut. Torque to 5 Nem (44 Ibfein) 
A, 35 + 7: mm (1-5/16 + 3/64 in) 


AXP Models 
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1. Lock pin 
2. Adjustment nut. Torque to 8 Nem (71 ibfein) 
A. 36 + 7 mm (1-35/64 + 3/64 in) 
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ENGINE COVER 
RXP Models 


Engine Cover Removal 
Remove seat. 
Detach coolant expansion tank and move away. 





1. Retaining screws 


NOTE: Pay attention not to drop retaining blocks 
under cover when removing screws. 


Pull out engine cover. 





1. Coolant expansion tank 


Remove logo at rear. 





Engine Cover Installation 


Installation is the opposite procedure of removal, 
but pay attention to the following. 


First, torque engine cover to 15 Nem (133 Ibfein) 


using the following sequence. Then, torque only 


ens 1 Pand 5 to 128 Nem (159 [hfeie) 
Cps 1, 4 anG 3 tO 1G WFMN (ioe 1OTe ‘ 





7. Logo 


Remove retaining screws. 
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STORAGE COMPARTMENT 
COVER 


Storage Compartment Cover Removal 
GT! Models 
Open storage compartment cover. 


Unscrew bolts retaining the cover to its hinge (two 
on each side). Discard them. 





Remove storage compartment cover. 


GTX Series 


Open storage compartment cover and remove 
basket and extinguisher. 


Disconnect multifunction connector. 


Remove the shock absorber. Refer to STORAGE 
COMPARTMENT COVER SHOCK further in this 
section. 


Remove the long retaining screw (front). 


Remove two short retaining screws located in the 
back lower side and hold cover firmly. 
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TYPICAL 
1, Long retaining screw (front) 
2. Short retaining screw (one on each side to the back) 


Remove storage compartment cover. 
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AXP and RXT Models 


Open storage compartment cover and remove 
basket. 


Disconnect multifunction connector. 
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Unlock shock rod from circlip and remove washer. 


FIaLINA 





TYPICAL 

1. Shock rod 
2. Circlip 

3. Washer 


Remove one long retaining screw (front). 


Remove two short retaining screws located in the 
back lower side and hold cover firmly. 





TYPICAL 
1. One long retaining screw (front} 
2. Short retaining screw (one on each side to the back} 


Remove storage compartment cover. 
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Storage Compartment Cover 
Installation 


The installation is the reverse of the removal pro- 
cedure. 
GT! Models 


When installing screws retaining storage compart- 
ment cover, use NEW screw with Scotch Grip. 
NEVER use liquid threadlocker with this cover. 


STORAGE COMPARTMENT 
COVER HINGE 


Hinge Removal 
GT/ Models 
Remove storage compartment cover, see above. 


Unscrew the 5 bolts securing the hinge to the 
body. 





Pull hinge to remove it from body. 
Cut a push nut retaining hinge shaft. 





7. Push nut 
2. Hinge.shaft 


Remove hinge shaft and separate both parts of 
hinge. 


Hinge Installation 
For installation, reverse the removal procedure. 
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STORAGE COMPARTMENT 
COVER SHOCK 


Shock Removal 
GTX Series 


Open storage compartment cover. 


Retain the cover with one hand while pulling the 
shock body. Pull on shock strongly. 


NOTE: The shock retaining ball is snapped to inner 
shell socket and has a very tight fit. 


Pull the shock rod out of its support to remove the 
shock. 


AXP and RXT Models 
Unlock shock rod from circlip and remove washer. 





FaSLINA 


1. Shock rod 
2. Circlip 
3. Washer 


Install a 2 x 4 piece of wood between storage cov- 
er and body. This piece of wood will support the 
storage cover while changing the cover shock. 

Release the shock from top linkage bracket and 


bottom support bracket by inserting a flat screw- 
driver in the shock top and bottom locking devices. 
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Shock Installation 


The installation is the reverse of the removal pro- 
cedure. 


GTX Series 


Snap the shock body in inner shell socket. 


Place the shock rod against the bump on the 
shock support and close storage compartment 
cover. The bottom of the shock will be inserted 
in its place automatically. 


FABLIYA 





4. Top linkage bracket 
2, Shock top locking device 
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1. Shock support 
2, Bump 
3. Shock rod 





STORAGE COMPARTMENT — 
COVER INNER SHELL 


| 1, Bottom support bracket Inner Shell Removal 
2. Shock bottorn locking device GTX Series 





FABLIZA 


Upper Inner Shell 
Open storage compartment cover. 


Loosen both upper screws and remove both plas- 
tic rivets. 





FagL20A 1. Upper screws 
2. Plastic rivets 





7. Shock absorber 
2. Flat screwdriver : ar 
3. Shock top locking device Pull the top of inner shell then lift it. 
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Lower Inner Shell 

Remove the storage compartment cover from ve- 
hicle. Refer to STORAGE COMPARTMENT COV- 
ER above. 


Remove the upper inner shell. 
Remove screws holding front grills. 





Remove all screws (9) securing lower inner shell 
‘to storage compartment cover. 
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Cut locking ties retaining wiring harness to shell. 


RXT Models 


Remove the STORAGE COMPARTMENT COVER, 
see procedure above in this section. 


CAUTION: Failure to follow this order may lead 
to damaging inner plastic studs. 


Remove seven inner shell short screws (flanged 
screws). 


Remove two long inner shell screws (hexagonal 
screws). 
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FIaLIPA. 





1. Storage cover 

2. Inner shell 

3. Inner shell short screws (x 7) 
4. Inner shell long screws (x 2) 


Use a rubber hammer to remove the inner shell 
from the cover. If the inner shell is too stiff, install 
a piece of 2 x 4 against the inner shell and hit it 
with the rubber hammer. 


F18L10A4 





1. Storage cover 
2, Inner shell 
3, Rubber hammer 


Remove connector harness from the inner shell 
by cutting tie raps. 


FISLIRA 





1. Inner shelf 
2. Storage cover 
3. Connector harness 


Remove inner shell. 
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RXP Models 


Remove retaining screws from inner shell includ- 
ing the front screws. 


i dasiaromerarest 


Sone 


nas 
see 


F1SL104, 


1. Front screws 


Lift the end of top tubes and remove retaining 
screws. 


Fr9LiPA, 


1. Retaining screws 


Slide inner shell out as shown. 





SLIDE OUT 
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Inner Shell Installation 
GTX Series 


Upper Inner Shell 
Insert tabs in slots of lower inner shell. 
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1. Slots 
2. Tabs 


Install plastic rivets and tighten screws. j 


Lower Inner Shell 
Slide wiring harness through the inner shell hole. 


Position the hinge side first then lay down lower 
inner shell in storage compartment cover. 


Install all screws and torque them as follow. 
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1. Torque to 6 Nem (53 Ibfein) 
2. Torque to 4 Nem (365 Ibfein) 


RXT Models 
Install new inner shell in the reverse process. 
For installation, proceed as follows: 


« Install the compass and secure it with the two 
darts. 


« Install the temperature sensor in grommet. 
« Install the tie raps around wire harnesses. 


« Align inner shell with storage cover and make 
sure that the lateral locking hooks in the inner 
shell get engaged in the storage cover locking 
bracket. 
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Eee eee 


Fasten the seven inner shell short screws and the 
two inner shell long screws. 


RXP. Models 


Installation is the reverse of removal procedure. 
However, pay attention to the following. 


Lay down inner shell in storage cover. Align inner 
shell slot with cover tab. Do not force inner shell 
forward. 


FISL1PB 





1. Inner shell lateral locking hook 
2. Inner shell back locking bracket 


If the two lateral locking hooks: get properly 
aligned and engaged the storage cover back lock- 
ing hook will be engaged properly in the inner 
shell back locking bracket. 


FSC INA, 





1. Align cover tab with inner shell slot 


Install front screws. This will properly move inner 
shell forward and lock it into cover tabs. 


Install top retaining screws (those located un- 
der the top tubes). Torque screws to 11 Nem 
(97 Ibfein). 


Install remaining retaining screws of inner shell. 


FRONT GRILLE (STORAGE 
COMPARTMENT COVER) 


Front Grille Removal 

GTX Series 

Open storage compartment cover and remove 
screws securing front grille. 


FIBLIVA 





1, Storage cover lateral locking bracket 
2. Inner shell lateral locking hook 


FasLawA 





1. Storage cover back locking hook 
2. Inner shelf back locking bracket 





* Secure the inner shell in the storage cover by 
using the rubber hammer. 
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On GTX Limited model, to remove the chrome 
trim, remove lower inner shell then the locking 
washers. 


7. Locking washers 
2. Front grille 


RXP Models 

Remove inner shell. 

Remove retaining screws of grille. 
Carefully release the locking tabs. 


CAUTION: Proceed with caution. Damaging 
the locking part of the storage cover will pre- 
vent proper retaining of the front grille after 
reinstallation. 














FAQLIKA 





Step 1: Release the locking tab and HOLD 
Step 2: Push tab upward 
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Release front part of grille and remove it. 


Front Grille Installation 
GTX Series 


The installation is the reverse of the removal pro- 
cedure. 


RXP Models 


At installation, first install the front part of front 
grille. Do not snap rear tabs yet. 





Step 1: Pull out the bottom edges by slightly twisting to hook up 
Step 2: Push the top corner tosnapin - 


Ensure to properly position and secure top tubes. 
Snap the other tabs of front grille. 

Install screws to retain front grille. 

Reinstall inner shell. 


BASKET LATCH 
GTI Models and GTX Series 


Basket Latch Removal 


Open storage compartment cover and remove 
basket. 


Drill rivets and remove latch base from body. 





1. Rivets 
2. Latch base 
3. Latch 
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To replace the latch: Remove latch'base and open 
its tabs to release the latch. 


Basket Latch Installation 


The installation is the reverse of the removal pro- 
cedure. 


WIND DEFLECTOR 


NOTE: There is no storage area underneath wind 
deflector. Do not remove needlessly. 


Wind Deflector Removal 
GT! Models 


The wind deflector is located, on the top of con- 
sole.’ * ‘ 


Pull wind deflector:to remove. it, 








90g GSES 


GTX Series 


The wind deflector must be removed by removing 
the upper inner shell and both retaining scréws. 
Pull the deflector to remove it. 





Wind Deflector Installation 


The installation isthe reverse of the removal pro- 
cedure. 
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ACCESS COVER 


Access Cover Removal 
AXP Models 


On these models, the access cover is located on 
the top of the storage compartment cover. 


Press latch and lift up cover to open it. 


Access Cover Installation 
GT! Models 


The installation is the reverse of the removal pro- 
cedure. 


RXP Models 


When installing the access cover, adjust its locking 
pin. Refer to the following illustration. 





1. Access cover locking pin 
A. 12mm + 0.9 mm (.472 in * .036 in) 


CONSOLE 
GTI Models 


Consoie Removal 


‘Remove access cover and unplug the information 
center. 


On GT! SE model, using a 8 mm Allen screw, 
remove the socket screw holding mirror support 
to steering support. ; 
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Remove shift lever handle. 





1. Shift lever handle screws 


Remove GLOVE BOX, see procedure above in this 
section. 


Using a Supertanium™ drill bit (P/N 529 031 800), 
drill rivets holding console to body. 











RH SIDE OF VEHICLE — NEAR GLOVE BOX 
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RH SIDE OF VEHICLE — FRONT OF CONSOLE 


TORAGE COMPARTMENT COVER 








Console Installation 


The installation is the reverse of the removal pro- 
cedure. However, pay attention to the following. 


Install console with its foam. Do not apply prod- 
ucts such as glue or silicone, to retain foam on 
body or foam to console. The foam must moved 
freely to allow a good air flow toward engine. 


During installation of front rivets if a rivet does not 

keep console against body, use the following pro- 

cedure. 

~ On each side, using a 6 mm (15/64 in) drill bit, 
drill front rivet holes. Install a tip of adhesive 
tape over holes to avoid gelcoat damages. 
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— Install the following fasteners to attach console 
to body. 


QUANTITY FASTENERS DESCRIPTION 
2 Pan head Phillips screw M5 x 35 
(P/N 208 653 560) 
4 Flat washer 
(P/N 234 061 600) 














Elastic stop nut M5 
(P/N 232 561 600) 








han 


1. Console 
2. Foam 


MIRROR 


Mirror Removal 
GTI SE Model 


Remove the information center. 
FUSES section. 


Unscrew mirror housing bolts. 


See GAUGL 
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Left mirror bolts 


GTX Series 


Remove the information center. 
FUSES section. 


Remove screws holding the mirror housing. 


See GAUGE/ 
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1. Mirror housing screws 


Remove the last screw located behind the mirror. 
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AXP and RXT Models 


Remove the information center. 
FUSES section. 


Unscrew mirror housing screws and remove their 
flat washers. 


See GAUGE/ 
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te ms2007-034-015_a 
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1. Mirror housing screws Torque it to 1 Nem (9 Ibfein). 


Tighten mirror shell screws fingertight to ensure a 


Remove mirror assemblies from front storage cov- correct installation. 





er. 
’ : Torque them to 1 Ne Ibfein). ‘ 
Pry out mirrors from mirror shells. que . i N mig in) i 
Install the information center. ) 
All Models ‘ 
i 4 ; : RXP and RXT Models 
Remove defective mirror from mirror moulding oo ; 
with a spatula. Place mirror into the mirror shell. : : 


NOTE: Mirror should be pressed against plastic 
tabs into mirror shell 4 











FABL21A 





1. Mirror 
2. Spatula 





Install and tighten screws fingertight to ensure a 


Mirror Installation correct installation. 
All Models Using the following sequence, torque screws to 


5 Nem (44 Ibfein). 





Place mirror moulding in hot water to allow mirror 
installation, 


GTX Models 


Place mirror into the mirror shell. 
Install screw behind mirror. 
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install the information center. 
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BUMPER 


Bumper Replacement 
Remove trim from side bumper rail. 
Remove screws to remove side bumper rail. 


Mark hole positions on body straight and bow sec- 
tions. 


FIBLOTA. 


TYPICAL 

1. Front bumper 
2. Corner bumper 
3. Straight section 
4. Bow section 


Slide bumper rail under front bumper. 


Using a 4.80 mm (3/16 in) drill bit, drill first hole 
through bumper rail at front of bow section. 


CAUTION: When drilling, be careful not to 
damage bumper rail and/or hull. 


Position bumper rail properly onto body and cut 
excess length if necessary. 


Slide bumper rail in corner bumper. 
Install trim using soapy water. 
Repeat procedure for the other side. 


WAKE PYLON (MOULDED) 
GTX Wake Model 


Wake Pylon Removal 
Remove rear seats and storage basket. 
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1. Storage basket 
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Remove both lateral arms. 








aterai arms screws 


Remove boits at the bottom of wake pylon. 


2 
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1. Wake pylon bottom bolts 


Remove bolts securing the wake pylon support to 
body. 





1. Wake pylon support bolts 


Lift the wake pylon to disengage its bottom from 
the body. 


Remove the wake pylon from vehicle. 
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Wake Pylon Disassembly 
Extend the handle completely. 
Turn the wake pylon up side down. 


Move both ends of locking strap to disengage the 
inner lock and free the handle. 


smr2008-035-014_a 
3. Locking strap end 
2, Handle stem 
Locking Strap 


Using a screwdriver or any other suitable tool, de- 
tach a side of the locking strap from retaining pin. 
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1. Locking strap 


Remove locking strap and the inner lock. 


Handle 


Extend handle approximately 75 to 90 mm (3 to 
3-1/2 in). 
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A. 75 to 90 mm (3 to 3-1/2 in) 


Insert two thin feeler gauges between handle 
stem and extension tube. 


smr2008-036-017 a 





1. Handle stem 
2. Feeler gauges 
3. Extension tube 


Place a rag around the joint to catch balls and 
spring. 
Hold feeler gauges and pull the handle. 


Wake Pylon Assembly 


Handle 
Install a loose locking tie on handle stem. 


Apply XP-S synthetic grease (P/N 293 550 010) on 
each ends of spring. 


Insert the spring in the handle stem hole. 
Position a ball on each ends of spring. 
Install a feeler gauge over each balls. 


Tighten the locking tie in order to retain feeler 
gauges and balls. 
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1, Feeler gauges 
2. Bail 


Apply XP-S synthetic grease (P/N 293 550 010) in 
both recesses of the extension tube. 
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1. Extension tube 
2, Recesses 


Slide the handle stem into the extension tube. 
Remove feeler gauges and locking tie. 


Locking Strap 
Remove the wake pylon trim. 
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1. Wake pylon trim screws 


Install lock and insert the end of the locking strap 
over the retaining pin. 
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1. Retaining pin 
2, Locking strap 


Using a suitable tool, position the locking strap in 
its groove. 
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1, Locking strap 
2. Locking strap groove 


Reinstall the wake pylon trim. 
Do not install the handle into wake pylon yet. 


Wake Pylon Installation 
Position the wake pylon on vehicle. 


Install all bolts securing wake pylon and lateral 
arms. 





Bottom of wake pylon 
Rubber washers 

Flat washers 

Nuts 


SON> 
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a 
WAKE PYLON (ALUMINUM) 

GTX Wake Model 


Wake Pylon Removal 


Remove the rear seat and storage basket under it. 
Remove nuts. 





1. Wake pylon support bolts 
2. Support plate 

3. RH lateral arm bolt 

4. Flat washer 

5, Nuts 


Tighten all bolts fingertight. 


Ensure base of wake pylon is well leaned against , 
body and tighten all bolts using this following se- FrBL37A 
quence. 1. Screws to be removed 
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1. U-clamp 


Remove finition U-clamp, and screws then pull out 
wake post. 


Wake Pylon Disassembly 
Loosen the stopper screw. 
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Insert the handle into the wake pylon. 


Move both ends of the locking strap forward to 
insert the handle completely. 
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FI8L39A 


1. Stopper screw 


Pull the safety lock pin to unlock and pull out the 
cylinder. 





i, 





1. Safety lock pin 


Wake Pylon Assembly 


Before assembly verify the physical condition of 
cylinder groove and adjustment holes. 


ES 


FISLaBA 





1. Groove 
2, Adjustment holes 
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Align groove with stopper screw, while inserting 
the cylinder into housing. 


Tighten the stopper screw, 


Wake Pylon Installation 


Before installation, make sure: 


— Inside cylinder slides up and down freely with- 
out obstruction from grab handle 


— Safety lock pin operates properly 


— Stopper screw stops cylinder at its most up- 
wards position. 


To install the wake post, reverse removal proce- 
dure. 


CARPET 


Carpet Removal 
Unstick a carpet corner. 


Pull carpet vigorously to remove the carpet and its 
glue from body. 


To remove the remaining glue from body, use a 
plastic or rubber spatula, Scrape remaining glue 
with spatula. 


NOTE: Do not use any products (alcohol, ace- 
tone, thinner, etc.) or heat the remaining carpet 
glue. Chemical reactions make glue very hard to 
remove. 


Carpet Installation 


Clean body surface with isopropyl alcohol and dry 
thoroughly. 


Install new carpet. 


Carpet Cleaning 


To clean the carpets, use 3M™ Citrus Base Clean- 
er or the equivalent. See the manufacturer's in- 
structions. 
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HULL 


SERVICE PRODUCTS 





Description Part Number 
BRP heavy duty cleaner 293 110001 .... 
Loctite 271 (red) ........ .. 293 800 005 . 







Loctite 518.00... . 293 800 038 . 5 
Loctite 243 (blue) .. 293 800 060 . 477,4 
Loctite 5900..... .. 293 800 066 . as 
Loctite 5150 (silicone Sealant)... eecceeceeeteseteeeeeeteeeee 293 800 086 
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Py, 8Nem 
Loctite 5150 She (71 Ibfein) 
(silicone sealant) @q ( 4 
— rr@e, 


10 Nem 
(89 Ibf*in) 


14Nem 
(124 Ibf*in) 


1 
I 
I 
| 
Il 
1 
1 
1 
! 
1 
' 
i 
3 











: Sek. Locti a 
| @ OK An 922 14.Nem octite 
: : (124 Ibfein) 4 5150 
(silicone 
: sealant) 








Loctite 5150 
(silicone sealant) 6 


4 
Loctite 5150 
(silicone sealant) 


t& 
Loctite 5150 
4 “A. (silicone sealant) 


Loctite 5150 
(silicone sealant) 
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All Models except RXP Series and RXT 255 





31Nem 
(23 lbfeft) 


26 Nem 
(19 Ibfeft) 





Oe 


7Nem 8 Ne 
Ea Ibfein) 7 ibfein) 


4 Loctite 5900 


(18 Ibfeft) 
25Nem © # 8 Nem : 
(8 lofty oO HG (71 Ibfein) 
Loctite 25 Nem % 
243 (18 Ibfeft) - Loctite 243 
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RXP Series and RXT 255 





Loctite 243 


31 Nem 
(23 lbfeft 


11 Nem 
(97 Ibfsin) 








Loctite 6 
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31 Nem 
(23 Ibfeft) 





Loctite 
5900 


\ 


Loctite 243 























26 Nem 
(19 Ibfeft) 


7Nem 
(62 Ibfein) 


25 Nem 
(18 Ibfeft) (18 Ibfeft) 


www.SeaDooManuals.net 


243 





Loctite 243 


25 Nem 
(18 Ibfeft) 


8 Nem 
(71 Ibfein) 
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GENERAL 


Verify hinges condition and latching mechanisms 
condition and operation. Replace any damaged 
components. 


During assembly/installation, use torque values 
and service products as in the exploded views. 


Clean threads before applying a threadlocker. Re- 
fer to SELF-LOCKING FASTENERS and LOCTITE 
APPLICATION at the beginning of this manual for 
complete procedure. 


CAUTION: When applying threadlocker prod- 
ucts (anaerobic products), pay attention so that 
it does not come in contact with ABS plastic 
parts (painted parts). It could lead to plastic 
cracks or other damage. 


PRG 


Torque wrench tightening specifications 


must be strictly adhered to. 


Locking devices (e.g.: locking tabs, elastic 
stop nuts, self-locking fasteners, cotter pins, 
etc.) must be replaced with new one. 





Hoses or cables removed or disconnected must 
be installed and routed at the same place. 


CAUTION: Locking ties removed during a pro- 
cedure must be replaced and installed at the 
same location. 


PROCEDURES 
INLET GRATE 


Inlet Grate Removal 


Using a heat gun, heat screws to break threadlock- 
er. 


Loosen screws and remove inlet grate. 
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1. Inlet grate screws 
2, Inlet grate 
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NOTE: An impact screwdriver should be used to 
loosen screws. 


Inlet Grate Installation 


When installing inlet grate, apply Loctite 271 (red) 
(P/N 293 800 005) on threads of M6 screws. 


Apply Loctite 243 (blue) (P/N 293 800 060) on 
threads of M8 screw or use a new MB screw with 
self-locking threadlocker. 


Follow this sequence referring to the illustration: 
» Hand tighten screws from 1 to 4. 

+ Torque screw from 1 to 3 to 11 Nem (97 Ibfein). 
em (19 lbfeft). 


« Torque screw 4 to 26 
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RXP SERIES AND RXT 255 


From inside of hull, apply Loctite 5150 (silicone 
sealant) (P/N 293 800 086 ) on the end of the M8 
screws and install a protector disc. 
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RIDING PLATE 


Riding Plate Removal 

Remove /NLET GRATE, see procedure in this sec- 
tion. 

Remove jet pump. Refer to VET PUMP section. 


Drain cooling system. Refer to COOLING SYS- 
TEM section. 


On 255 engines, remove the inlet and outlet air 
hoses from intercooler. 


Disconnect hoses from ride plate. 





1. LH hose fitting 


CAUTION: Removing hose fittings prior to 
pulling out ride plate prevents the possibility 
to damage fittings. 


Using a heat gun, heat riding plate screws to break 
threadlocker then remove them. 


ee 
So 


if 





1, LH hose 
2. Muffler 
3. Muffler hose 





1. Riding plate screws 


NOTE: An impact screwdriver should be used to 
loosen screws. 


Using a low height hydraulic bottle jack and 2 steel 
plates, pry out riding plate. Heat the riding plate 
with a heat gun before prying. 





1. RH hose 
2. Steering cable 


Unscrew hSé fittings from ride plate. 
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Fos Joga, 
TYPICAL 


1. Hydraulic. bottle jack 
‘2. Steel plates 


Riding Plate Cleaning 


Scrape off all excess of sealant from riding plate 
and hull. 


Clean hull surface with BRP heavy duty cleaner 
(P/N 293 110 001) to eliminate grease, dust and 
any residue of sealant. Clean fitting threads. 


Riding Plate Installation 


Apply Loctite 5900 (P/N 293 800 066) as indicated 
by the shaded areas in the next illustration. 
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1. Apply Loctite 5900 here 


Apply Loctite 243 (blue) (P/N 293 800 060) on 
threads of M8 screws or use new M8 screws with 
Scotch grip. 


Torque screws to 25 Nem (18 lbfeft) as per follow-. 


ing sequence. 
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Subsection 02 (HULL) 


Properly reinstall hose fittings to ride plate. 


Reinstall hoses to ride plate and refill cooling sys- 
tem. Refér to COOLING SYSTEM section. 


Install jet pump and inlet grate. 


JET PUMP SUPPORT 


Jet Pump Support Removal 


Inside Hull 
Disconnect water supply hose, water return hose 
and bailer hoses from jet pump support. 

Remove elastic stop nuts or screws as well as flat 
washers securing jet pump support. 





" tt asain 





TYPICAL 
1. Elastic stop nuts 


Outside Huil 
Remove jet pump. 
Remove inlet grate and riding plate. 


Remove ball joint, boot, nut, half rings and O-rings 
from steering cable. 
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1. Unscrew nut 


Remove ball joint, boot, nut, half rings and O-rings 
from reverse cable. 

Remove boot and nut from VTS sliding shaft (RXP. 
supercharged intercooled models). 

Using a heat gun, heat jet pump support until it is 
possible to pull it. 

NOTE: Shims may have been installed between 
support and body. Do not remove these shims, 
otherwise jet pump alignment will be altered. 


Jet Pump Support Cleaning: 
Scrape off all excess of sealant from jet pump sup- 
port and hull. Pg ee athe gate 


Clean hull surface with BRP heavy . duty. cleaner . 


réase,..dust and 






(P/N 293 110 001) to eliminate 
any residue of sealant. : 


Jet Pump Support Installation 
All Models except RXP Series and RXT 258 


Apply Loctite 518 (P/N 293 800 038) against con-: 


tact surface of studs with jet pump,support. 
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1. Apply Loctite 518 here 


Apply Loctite 5900 (P/N 298 800 066)'ds indicated 
by the shaded areas in the next illustration. 
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Torque jet pump support nuts to 31 Nem (23 Ibfeft) 
using the following sequence. 





Reinstall all removed parts. 


RXP Series and RXT 255 


Apply Loctite 5900 (P/N 293 800 066) as indicated 
by the shaded areas in the next illustration. 
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Apply Loctite 243 (blue) (P/N 293 800 060) on 
threads of jet pump support screws or use new 
screws with Scotch grip. 

Torque jet pump support screws to 31 Nem 
(23 ibfeft) using the following sequence. 
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Reinstall all removed parts. 


THRU-HULL FITTING 


Thru-Hull Fitting Replacement 


NOTE: An aluminum hull insert must be used. Re- 
fer to the appropriate PARTS CATALOG. 


Remove drive shaft. Refer to DRIVE SYSTEM 
section. 


Cut thru-hull fitting flush with huil using a saw. 





1. Hull 

2. Thru-huill fitting 

Mix epoxy glue, follow manufacturer's instruc- 
tions. 


Apply epoxy glue on aluminum insert knurled sur- 
face and inside thru-hull fitting. 





1. Knurled surface 


Install aluminum insert into thru-hull fitting. 
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CAUTION: If you notice any clearance between 
thru-hull fitting and aluminum insert, fill gap 
with epoxy glue to obtain good adhesion of 
aluminum insert. 


FRONT INNER CONTAINER 
All Models except GT/ 


Front Inner Container Removal 


lf the front inner container is damaged, always re- 
place container and foam. 





1. Front inner containers 


Carefully drill both rivet heads retaining container 
to hull. 


1. Pop rivets 
2, Container 


Cut foam in pieces and remove container. 


Front Inner Container Installation 
Install the container into foam. 


On RXP and RXT models, remove the shock of 
storage compartment cover. 


Instail foam with container in watercraft. 


Install pop rivets with washers to maintain contain- 
er in place. 


Reinstall all removed parts. 
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SPONSON 


NOTE: Removal and installation procedure for RH 
and LH sponson is the same. 


Sponson Removal 
Unscrew sponson bolts then remove sponson. 
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1. Sponson 
2. Bolts 


Clean any residues of silicone sealant on hull and 
sponson. 


Sponson Installation 


Apply Loctite 5150 (silicone sealant) (P/N 293 800 
086) around sponson adapters. 


Apply Loctite 243 (blue) (P/N 293 800 060) on 
sponson bolt threads. 


Install sponson and torque sponson bolts to 7 Nem 
(62 lbfein). 


SPONSON ADAPTER 


NOTE: Removal and installation procedure for RH 
and LH sponson adapter is the same. 


Sponson Adapter Removal 
Remove appropriate sponson. 


Remove muffler and/or resonator. Refer to EX- 
HAUST SYSTEM section. 


Hold .sponson adapters and unscrew sponson 
adapter nuts. 


Clean any residues of silicone sealant on hull and 
sponson. 


Sponson Adapter Installation 


Apply Loctite 243 (blue) (P/N 293 800 060) on 
sponson adapter threads. 


Torque sponson adapter nuts to 16 Nem 
(142 lbfein). 


Install all other removed parts. 
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DRAIN PLUG 


NOTE: The drain plugs have two functions. It is 
used to manually drain the bilge, and also as a 
bailer pick up when watercraft is in operation. 


Drain Plug Inspection 

Inside hull, check if holes at the end of drain plug 
are obstructed. Clean if necessary. 

Check if the hole on the bailer hose elbow fitting 
is obstructed. Clean both elbow fittings if neces- 
sary, 








1. Elbow fitting holes 


Drain Plug Removal 


Remove seat and the rear storage basket on some 
models. 


Cut locking tie securing bailer hoses to exhaust 
hose. 





simr2.006-033-018_a 


TYPICAL 
1. Cut this locking tie 


Remove. screws securing drain plug to hull. 
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. Drain plug screws 


Pull the drain plug and unplug bailer hose. 


Remove all silicone residues on hull (inside and 
outside) and in screws holes. 





TYPICAL 
Drain Plug Installation 


Apply Loctite 5150 (silicone sealant) (P/N 293 800 BOARDING STEP 
086) on back side of drain plug. 
a : Boarding Step Removal 
: Remove both bolts securing the boarding step 
tube to boarding step supports. 





tat 


Plug hose on drain plug and carefully insert drain 
plug in its hole. 


Inside hull, apply Loctite 5150 (silicone sealant) 
(P/N 293 800 086) on the end of screws. 
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Remove socket screws that attach the support to 
hull. 

CAUTION: Make sure the end of drain plug 
(with small holes) does not touch the silicone. 
Silicone could block drain holes at the end of 
drain plug. 

Attach elbow fittings at the highest position that 
you can on the exhaust hose. 


sm2007-034-107_3 





1, Socket screws 
2. Boarding step support 


Pull support to remove it. 
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Clean any residues of silicone sealant on hull and 
in threaded holes. 


Boarding Step Installation 


The installation is the reverse of the removal pro- 
cedure. However, pay attention to the following. 


Put Loctite 5900 (P/N 293 800 086) in threaded 
holes of hull. 





Install support and torque socket screws to 
10 Nem (89 Ibfein). 


Install the boarding step tube into supports and 
torque cap nuts to 8 Nem (771 Ibfein). 


BOW EYELET 


Bow Eyelet Removal 
Open storage cover and remove basket. 


Unscrew and discard both elastic stop nuts hold- 
ing the bow eyelet in place. 
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TYPICAL 
1. Elastic stop nuts 


Pull bow eyelet and shell to remove it from water 
craft. 
NOTE: The GTI models do not have a shell. 


Clean any residues of silicone sealant on hull. 
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Bow Eyelet Installation 

The installation is the reverse of the removal pro- 
cedure. However, pay attention to the following. 
GT! Models 


Inside hull, apply Loctite 5150 (silicone sealant) 
(P/N 293 800 086) all around holes. 

Install small washers and nylon washers on bow 
eyelet and insert it into hull holes. Inside hull, in- 
stall rubber washers, large washers and new elas- 
tic stop nuts. 


Torque nuts to 14 Nem (124 Ibfein). 
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1 
2. 
3. 
4. 
5, 
6. 
7. 


Bow eyelet 

Small washer 

Nylon washer 

Loctite 5150 (silicone sealant) here 
Rubber washer 

Large washer 

Elastic stop nut 


All Models except GTI 
Install the shell on the bow eyelet and washers. 


Apply Loctite 5150 (silicone sealant) (P/N 293 800 
086) on washers then install bow eyelet on water- 
craft. 


Inside hull, install rubber washers, large washers 
and new elastic stop nuts. 


Torque nuts to 14 Nem (124 |bfein). 
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dh 
2. 
3. 
4. 
&. 
6. 
Z. 


Bow eyelet 

Shell 

Washer 

Loctite 5150 (silicone sealant) here 
Rubber washer 

Large washer 

Elastic stop nut 


STERN EYELETS 


Stern Eyelets Removal 
Remove seat and rear storage tray. 


Inside hull, unscrew and discard elastic stop nuts 
securing the stern eyelet to hull. 


Pull stern eyelet to remove it from watercraft. 
Clean any residues of silicone sealant on hull. 


Stern Eyelets Installation 


Install small washers and nylon washers to stern 
eyelet and insert it through the hull. 
Inside hull, apply Loctite 5150 (silicone sealant) 
(P/N 293 800 086) all around holes. 


Install rubber washers, large washers and new 
elastic stop nuts. 
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1. 
2. 
3. 
4. 
&. 
6. 
7. 


Torque nuts to 14 Nem (124 Ibfein). 


Stern eyelet 

Small washer 

Nylon washer 

Loctite 5150 {silicone sealant) here 
Rubber washers 

Large washers 

Elastic stop nuts 
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GELCOAT 


General 


Gelcoat is the smooth and durable cosmetic fin- 
ish which coats the fiberglass hull and body of a 
SEA-DOO watercraft. It also provides a protective 
barrier against water and sun. It consists of a mix- 
ture of resin, pigment (coloring), fillers, monomers 
and catalyst which is sprayed into the mold. 


The body and hull of the SEA-DOO are construct- 
ed of chopped fiberglass, saturated with resin. It 
is sprayed on the layer of gelcoat along with pieces 
of fiberglass mat, cloth and woven roving which 
are added at required areas. This type of con- 
struction is very accommodating for high quality 
repairs. With patience, the proper techniques and 
materials, a damaged area can be restored to an 
original finish. 


Gelcoat Repair Information 


When repairing the hull, drain engine oil and fu- 
el tank to avoid flowing. Rotate watercraft either 
way (seen from the rear) maximum to 90°. 





FABLIZA, 


NOTE: Fiberglass repair kit is available through au- 
tomotive or marine suppliers. Gelcoat repair kits 
are available directly from Gelcote International 
Ltd. 
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Z\ WARNING 


Protect skin, wear gloves when in contact 
with resin, hardeners and geicoat. A barrier 
skin cream may also be used. Do not expose 
area to open flame or lit cigarette. Some of 
the materials are flammable. Protect eyes, 
wear safety glasses when grinding, sanding 
or spraying. Use a dust mask when sanding 
or grinding. When spraying wear a respi- 
rator or paint mask. Always read warning 
labels on products. 


Plastic container (mixing) | Spray gun 
Plastic film Stirring stick 
Plastic squeegee White cloths 


(white) (white) 


Sandpaper (100-grit, 
220-grit, 320-grit, 400-grit, 
600-grit, 1000-grit) 


Air Bubbles Repair 
Possible cause: 


- Air pocket trapped between layers of laminate 
and gelcoat. 
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Preparation of Surface 


Remove all of the damaged gelcoat surrounding 
the air bubble with a putty knife or preferably a 
carbide grinding tip. Make sure all loose and weak 
areas are completely removed. Sand a small area 
of the gelcoat surface with 220-grit sandpaper. If 
needed, sand the cavity itself. These areas must 
have a rough surface to allow the geicoat putty to 
bond properly. 


Filling the Cavity 


The prepared surface must be cleaned with ace- 
tone on acloth. Use a gelcoat repair kit. Follow 
the mixing instructions in the kit when preparing 
the gelcoat putty. 


Carefully mix the required amount while making 
sure there are no air bubbles in the mixture. With 
a putty knife, fill the repair area and cover with 
plastic film. Curing time may depend on temper- 
ature, amount of putty and percentage of catalyst. 
After 2 hours, press lightly on the surface with 
fingers to test the hardness. When the area be- 
comes hard, remove the plastic film. 


Sanding 


Begin block sanding the patch with 320-grit sand- 
paper until you come close to the original sur- 
face. Remove dust with a water soaked cloth and 
continue sanding with a 400-grit wet paper. Fin- 
ish wet sanding with a 600-grit to remove deeper 
scratches. If needed you can wet sand with finer 
grit paper such as 1000-grit. 


Buffing and Waxing 


Buff the surface using a heavy duty polisher with 
a buffing pad. Make sure the pad is free of dirt 
or you may damage the gelcoat. Carefully begin 
buffing with a white medium compound. Finish 
off using a fine compound. While buffing, pay 
close attention to avoid overheating the surface. 


Blisters Repair 

Possible causes: 

~ Insert catalyst 

- Improper catalyst/gelcoat ratio. 


A blister is a visible bump on the watercraft sur- 
face that may not necessarily come right through 
the gelcoat layer. In the case of only a few bilis- 
ters, follow the same repair procedure as for air 
bubbles. tf they are numerous and in close con- 
centration, spray liquid gelcoat to achieve proper 
repair. This procedure is covered in MINOR GEL- 
COAT FRACTURES. 
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Minor Gelcoat Fractures Repair 


Possible causes: 

- Flexing of fiberglass laminate 
- Gelcoat thickness 

- Direct result of impact. 


In case of fractures which have not penetrated 
past the gelcoat layer, the repair concerns the gel- 
coat only. If flex cracking or impact are evident, 
then additional reinforcement may be necessary. 
This subject will be covered in COMPOUND 
FRACTURES. 


Preparing the Surface 


Small Fractures: Open the cracks up with a 
sharp triangular can opener or preferably a carbide 
tipped die grinder. The V groove will provide a 
good bonding area for the gelcoat. With 220-grit 
sandpaper, sand the sides of the notched out 
areas. 


Numerous Fractures: Using a grinder with a 
24-grit disk, remove the gelcoat. Sand the area 
edge with 220-grit sandpaper. 


Filling the Repair Area 


Small Fractures: Refer to the same procedure as 
in the A/R BUBBLES. 


Numerous Fractures Over Large Surface: Pre- 
pare the area for spray application of liquid gelcoat. 
Wipe down the surface with acetone. Mask the 
area off to protect the watercraft from overspray. 


Mix the needed quantity of gelcoat and catalyst ac- 
cording to suppliers recommendations. The gel 
coat can be thinned with acetone up to 10%. If it 
needs more consistency you can add cabosil. 


Make sure that the air supply is free of oil, dirt and 
water. 


Test spray the gelcoat mixture on paper to verify 
its consistency and pattern. You may have to ap- 
ply 5 or 6 coats to cover the area properly. Over- 
lap each coat further than the last, leaving at least 
30 seconds between passes. Avoid trying to coat 
the surface with only a few heavy coats, this will 
not allow the gelcoat to dry properly. 

Apply a coat of polyvinyl! alcohol (PVA) to seal off 
the air and protect the gelcoat surface from dust. 
PVA speeds up the curing process because gel- 
coat will not cure properly when exposed to air. 
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Sanding 


Wash the polyvinyl alcohol off with water. De- 
pending on the size of the area repaired, you can 
either block sand as per previous procedure or you 
may use an air sander. Sand the surface down 
with progressively finer grits of sandpaper until the 
desired finish is achieved. 


Buffing and Waxing 


Buff the surface using a heavy duty polisher with 
a buffing pad. Make sure the pad is free of dirt 
or you may damage the gelcoat. Carefully begin 
buffing with a white medium compound. Finish 
off using a fine compound. While buffing, pay 
close attention to avoid overheating the surface. 


Compound Fractures Repair 


Possible causes: 
- Thickness of fiberglass laminate 
- Direct result of impact. 


Compound fractures are those that have gone 
past the gelcoated surface and in through the lay- 
ers of fiberglass laminate. Two types of repairs 
have to be performed. The first is to restore the 
structural integrity of the damaged area. Fracture 
types can vary from a simple crack to a large 
hole, Usually, fiberglass reinforcement becomes 
necessary, especially if the fracture can be at- 
tributed to weakness. The final part of the repair 
is the gelcoating, which cannot be done until the 
interior and exterior laminate surfaces have been 
repaired. 


Outside: Remove the damaged gelcoat and fiber- 
glass with a 24-grit disk using a power sander. 
Grind outward at least 2 inches from the fracture 
to allow the patch to bond to strong material. Cut 
enough pieces of fiberglass mat necessary to build 
up the area. The pieces should be cut so they 
overlap each other by at least a half inch. For a 
smoother finish, the last layer should be fiberglass 
cloth. If the fracture is small enough all you may 
have to do is fill the area with an epoxy filler. 


Inside: For the interior repair, you can grind more. 
This will allow for more fiberglass material which 
will strengthen the area. If the fracture opening is 
too large after surface preparation, you may need 
a backing support to cover the opening. Cut alter- 
nating pieces of fiberglass mat and cloth in over- 
lapping sizes. 





Section 09 BODY/HULL 
Subsection 02 (HULL) 





Patching the Repair Area 


Outside: The outside should be done first. Wipe 
clean the area with acetone on a cloth, then mask 
off area. For a small crack use an epoxy filler in 
the same way you would use gelcoat repair putty. 
When laying up a larger area you will use mat, 
cloth and fiberglass resin and catalyst. Use a clean 
container to mix the resin, mix only what you will 
need. Follow the recommended catalyst ratio. 


Using a clean paintbrush, brush the mixed resin on 
the surface. Place the smallest piece of mat over 
the fracture and then wet out the mat. Follow 
with the remaining pieces of mat and final layer 
of cloth. While wetting the pieces make sure you 
work the air bubbles out and saturate all the pieces 
evenly. Try to work quickly, you may only have 
15 or 20 minutes. You may clean the brush with 
acetone. 


Wait until the repair has hardened before moving 
on to the interior repair. If the size of the opening 
is too large for the pieces to maintain the proper 
shape, you will have to use a backing support. It 
is a shaped piece of cardboard that fits flush to the 
interior surface and has a plastic layer on the repair 
side. It is held in place by tape or a support. 


Inside: Wipe down the area with acetone on a 
cloth. Apply the same. procedure as for outside 
repair when laminating the alternating pieces of 
fiberglass material. If a backing support was used, 
remove it before starting the repair. After the area 
has hardened, remove sharp.edges of material 
from surface. If required paint the surface. 


Sanding 


Outside: This surface will have to be prepared for 
application of gelcoat. The size of the area will 
determine the gelcoating procedure to be used. 
Refer to the M/NOR GELCOAT FRACTURES RE- 
PAIR. 


Buffing and Waxing 


Refer to the BUFFING AND WAXING in MINOR 
GELCOAT FRACTURES REPAIR. 
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Section 10 TECHNICAL SPECIFICATIONS 
Subsection 01 (1503 ENGINE (130 HP)) 





1503 ENGINE (130 HP) 
a 


ROTAX 1503 4-TEC, 4-stroke 
Single Over Head Camshaft (SOHC) 


Induction oo! "= + Naturally aspirated 


























umber of cylinders : ‘ 3 
umber of valves 


> m 

= | = & 
2: 

Ss 

a 

> 

ad 

3s 

o 





ith hydraulic lifters (no adjustment! 
"100 (3.9) 


ore " ——- 
1st Oversize mm (in) 100.25 (3.95) 


wn 
a 
a 
2 
a 
2 
2 
a 
3 
3 
= 


Stroke mm {i 63.4 (2.49) 
isplacement cm3 (in : 1493.8 (91) 


el] 
2/2 


compression ratio 10.6:1 
Maximum HP RPM ‘ 7300 + 50 


Type , Dry sump (2-oil pumps). Replaceable oil filter. 
YP . __Water-cooled oil cooler 
cai ; 10W40 4-stroke oil 
Lubereation sina API service classification SM, SL or SJ 


3, (2.7) oil. change w/filter 
: “+ 4.5 (4.1) total 


Intake valve opening - 19% BTDC 






Intake valve closing 50° ABDC 
xhaust valve opening 50° BBDC 








mim 


xhaust valve closing : 10° ATDC 





—_ 
o 
= 
3 
3 
= 


in) 
Intak 
5.930 (2330) 





Valve stem diameter - 
Exhaust New mm (in) 5.946 to 5.960 (.2341 to .2346) 
Wear limit mm (in) 5.930 (.2330) 
Siac New smmi(in)} 5,990 to 6.010 (2358 to .2366) 
Valve guide diameter — = 
6.060 (.2386) 
41.02 (1.615) 


Valve spring free length - 
New mm {in 


5.961 to 5:975 (.2347 to .2352) 
) : 45.45 (1.789) 
43,00 (1.693) 





Valve seat contact 
width 





- 5 _-140 to -1.30 (,043 to .051) 
Wear limit mm {in) a 1.60 (.063) 
1.25 to 1.55 (049 to 061) 
Exhaust — = - = 
Wear limit mm {in) ~ 1,80 (071) 
re 20.000 to 20.020 {.7874 to 7882) 
Rocker arm inner diameter = < 
Wear limit mm {in) 20.030 (7886) 
19.980 to 19.990 [.7866 to .7870) 
Rocker arm shaft diameter — = - - 
Wear limit mm (in) . 19.960 (.7858) 
Cylinder head maximum warpage Service limit mm (in} , 0.15 {.006) 


Wear limit mm (in) ‘ 38.80 (1.499) 
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Section 10 TECHNICAL SPECIFICATIONS 


Subsection 01 (1503 ENGINE (130 HP)) 



















Rectangular 
lI 
II 


= 
a 
= 


Ring end gap 





ear limit 


a_i 
i srperng Ne 


Piston/cylinder wall clearance 


7 
0 
Al 
R 
Ring/piston groove — | f 
clearance 0 


ar limit 


z 
a 
= 


=18/F|F|21F 
ZleZl= = 
3 

3 3 

S/S |S /S/5 |5 


Cylinder taper 
Cylinder out of round (maximum) 





Camshaft bearing Wear limit 


journal diameter 


= 


= 


Camshaft bearing inner 
diameter 





= 






= 


= 





Q 
= 


= 


= 


afolo 
2 


2 


= 


Piston pin diameter 


490 


im 
m 


3/3 
3B/3/3 


313/343 
343 3 


3 
3 


mm 
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Upper compression ring, rectangular 
Lower compression ring, tapered face 


0.30 to 0.50 (.012 to .020) 
aT 


= 


2 =/= 
2| |8|2 
5/5 
3 3 
3 3 


= 





39.890 to 39,900 {1.5705 to 1.5709) 
PTO and center . - 
39,880 (1.5701) 
Far 25,000 to 25.010 (.9842 to .9846) 
25.020 (9850) 
rita centr ASL _—_._ 40.000 to 40.010 (1.5748 to 1.5752) 
Ww i 
a 


31.430 (1.2374) 









GTI RENTAL 


Oil scraper ring 


=) 






= 









e in. 
40.020 (1.6756) 
ioe Ree at 31.480 to 31.590 (1.2394 to 1.2437) 
Intake 


mm 
mm 
mm 
mm 
31.690 to 31.800 (1.2476 to 1.2520) 
Exhaust 5 
31,660 (1.2461) 
rankshaft deflection 0.05 (.002) 
0,080 to 0.220 {.0031 to .0087) 
Crankshaft axial clearance : 
Wear limit mm {in) 0.35 (.014) 
49.991 to 50.000 (1.9681 to 1.9685 
Crankshaft bearing journal diameter = ue = 
Wear limit mm (in) 49.950 (1.9665) 
rankshaft radial clearance 0.007 {.0028} 
‘onnecting rod big end diameter Service limit {in) 45.080 (1.7740) 
onnecting rod big end radial play Service limit (in) 0.090 (.0035) 
0.135 to 0.287 (,0053 to .0113 
Connecting rod big end axial play = fl u 











mm 
mm 
Ww mm 
mn 
WwW mn 
mm 





23.070 (9080) 
22.998 to 23.000 {.9053 to .9055) 
22.980 (9051) 
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Section 10 TECHNICAL SPECIFICATIONS 
Subsection 01 (1503 ENGINE (130 HP)) 



















0.080 {.0035} 


Connecting rod small end radial play {Wear limit 
31.980 to 32.000 (1.2591 to 1.2598} 


New 
Bal hatt j | diamet 
fa tiomeldonewe fe limit 31,980 (1.2579) 


Balance shaft radial clearance Wear limit mm (in) 0.070 (.0028) 
Balance shaft axial clearance 0.020 


o 
a 
o 
o 
S 
S 
oa 
pas 
eS 
o 
oc} 






Nh 
2 


Closed loop cooling system 

Coolant Ethylene-glycol and distilled water (50%/50%). Use premix coolant! 
from BRP or a coolant specially formulated for aluminum engines 

Cooling system capacity L(U.S. qt! 5.5 (4.8) total 


) 
Thermostat °C (°F) 87 (188) 
Monitoring beeper setting °C (°F) 100 (212) 


: = a a ee 
ST Bie 


T Water cooled/water injected {opened loop). Direct 
YP flow from jet pump 


ee 


: 





Intake spark arrester Tubular, wire screen 


Water injection in muffler mm {in} 3 Ae at ee IRS 


e 
ELECTRICAL S\ Se ae Se enna 











Magneto generator output 360 W @ 6000 RPM 
stator CC Ot to 1.0 
12V, 30 Ach 


Ignition system type DI (Digital Induction) 
ignition timing Not adjustable 


Spark clu Make and type NGK DCPR8E 
ar 
diy 0.7 to 0.8 (028 to 081) 


lanit Primary 0.85 to 1.15 
ition col 
cay Secondary KQ 95 to 13.5 





oo wo 


@ 


0 


is 
Es 
wo foo 


7680 
Information center Al 
Beeper A 
Depth sounder A 3 {installed but not in use) 
Fuel level A 


7.5 {installed but not in use) 


mS 
= 
a 
P|> 


oS 


uel pump 


3x10 


harging system 
Battery 


= 
< 
& 
a 
ar 
ol 


>l>[>[>|> 
3 





ww 
a 


Q 
> 


30 


> 
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Section 10 TECHNICAL SPECIFICATIONS 
Subsection 01 (1503 ENGINE (130 HP)) 





GTI SE GTI RENTAL 


ROTAX EMS {Engine Management System). Multipoint fuel 
injection. Single throttle body (52 mm) 


kPa (PSI) 290 to 310 (42 to 45) 
Fuel injector Quantity 
Inside North America ((RON + MON)/2} 87 or higher 
Fuel type 


















Fuel injection type 


= 
= 
eo 
3 
Do 
a 
a 
e 
oO 


Outside North America (RON) 
Fuel tank (including reserve) L( US. ga 
Fuel tank reserve (from low level signal} L( U.S. gal} 
eed 0 RPM 
Impeller rotation (seen from rear) 


Yes 
20° 


= 
w 
2 


AIO DIO}; SIS l= 
mi2ie[e 27/2 
P|SIso]e zie 

81S |3 

918 2S 3 |3 
ele flels sis 
6161S |o ajc 
42/42 );s/s a bs 
Sie ie 8 /e 
3/3 a 
oO 

z 

s | 
oO 

ie 

o 











es 
ering noe pong engl a 


155.5 + 0.06 (6.122 + 0024) 


0 to 0.23 (0 to .009) 0.7 (.028) minimum 


0.35 (.0138) 0.8 (.032} 


in. 


S/=z 
s)= 
&|3 
ef2 
a|3 
Fl3 
a 
2 
Sje. 
=/S 
ste 
5/5 
3 )c 
a2] 
Ra 
S15 
= |=. 
2 
Blo 
3/3 
s/s 


mpelter outside diameter mm {in 


Impeller/wear ring clearance — : 
Wear fimit mm (in 


=z 
Cc 
= 
=| 
3 
s|5 


mpeller shaft end play (new) 


ingle sat side pla oe 
impeller pitch 119/18° 


Dry weight kg (Ib} 332 (732) 339 (747) 
Number of passenger aver nl 
oad limit (passenger and 10 kg (22 tb) luggage) kg (Ib) 272 {600} 











= 


322.5 (127) 
124.5 (49) 
117 (46) 


Composite fiberglass 






Overall length cm {i 


gO 
< 
2 
a 
= 
a. 
2 
= 


| 


em (in 


oO 





em (in 






inp ateal 
peer hon 
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Section 10 TECHNICAL SPECIFICATIONS 
Subsection 01 (1503 ENGINE (130 HP)) 


GTI SE GTI RENTAL 


Polyethylene 
Polyurethane/foam 


Estimated pump power kW (HP) 46.3 (62} 


Maximum fuel consumption 
at wide open throttle L/h (U.S. gal/h) 40.8 (10.8) 
Fuel tank without reserve 


Fuel tank reserve 
{from low level signal} 


Cruising time at full 


throttle + 21 minutes 
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Section 10 TECHNICAL SPECIFICATIONS 
Subsection 02 (1503 ENGINE (155 HP)) 





1503 ENGINE (155 HP) 







































WAKE RXP 












~ ROTAX 1503 4-TEC, 4-stro 2. 


a 
Ts Overs mn 
Sok mn 


Maximum HP RPM 7300 + 50 


Type Dry sump({2 oil pumps). Replaceable oil filter, Water-cooled oil cooler 
Oil type 10W40 4-stroke oil 
Lubrication API service classification SM, SL or SJ 


Displacement cm? (in3) 


Number of valves 12 valves with hydraulic lifters (no adjustment) 


Naturally aspirated 
Number of cylinders 


j 3 (2.7) oil change w/filter 
alg 45 (4.1) total 


Intake valve opening 0° BIDC 


Se 
n” 
a 
= 


Intake valve closing 50 ABDC 
Exhaust valve opening 50° BBDC 
0° ATDC 


Exhaust valve closing 


= 


Valve stem diameter 


ae 5,961 to 5.975 (2347 to .2352) 
6.930 (2330) 
5.946 to 5.960 (.2341 to .2946) 
Exhaust 


= 


5.930 { 2330) 
she 5.990 to 6.010 (.2358 to .2366) 
Valve guide diameter =a 
6,060 (2386) 
41.02 (1.616) 
Inner —— 
38.80 (1.498) 
ie 
ie 


in 

in 

in) 
a : 

Valve spring free length = 
New i 

in 

in 

in| 

in, 

in 








Valve seat contact 
width 


ie eX nt 1.10 to 1.30 (,043 to .051} 
Intake 


= 


WwW 

a 20.080 {.7888) 

19.980 to 19.990 (.7866 to .7870) 
‘a 


We i 





m 
mi 
mi 
mm 
mm 
1,60 (083) 
1.25 to 1.55 (.049 to .061) 
Exhaust — 
1.80 (071) 
fe das 20.000 to 20.020 {.7874 to .7882) 
Rocker arm inner diameter - 

ear lim| mm 
: N mm {it 
Rocker arm shaft diameter a : 

19.960 (7856) 

Cylinder head maximum warpage 0.15 (.006) 
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Section 10 TECHNICAL SPECIFICATIONS 


Subsection 02 (1503 ENGINE (155 HP)) 













rd 





Rectangular 


New 








fTaper-face |New rom (in 
Ring end gap Oil scraper |x, rani tt 
ring 
(Al [Wear limit mm (in, 
Rectangular |New mm (in 
oe fFaper-face [New rm fn) 
Ring/piston groove - 
clearance Oil scraper New mm (in 
ring 
All Wear limit mm (in) 
' : New mm {in 
Piston/cylinder wall clearance — > 
Wear limit mm (in 


= 
= 
= 
= 


Cylinder taper imit mm (i 
Cylinder out of round (maximum) mm {i 


mm (in 






= 


<= 
a 
= 
a 


Front 


= 


imit 


3 
=| 
5 


ew 


= 

3 

3 
lS 


= 
Oo 
g 
8 
3 
3 
3 
5 





Q 
3 


3 





Camshaft bearing inner 


diameter lew 






PTO and 
i 


= 
3 


=18 


2l=/z2/lelz2 
B8lze/8 Bie 
2 2 
3B} |2] |2 
3/3 3 
3/3/3/313/5 
S|S|S/S/S/5 


= TS a 
s 18 s/8a 
2 |e 2 12° 
OD g Loa 
s 
a 


Cam lobe height 


Ne 


lew mm 

New mm {i 
ear limi mm {i 
lear limi mm (i 


Exhaust 





= 


rankshaft deflection 


Crankshaft axial clearance 


= 


ervice limit mm {i 


Crankshaft bearing journal diameter 








= 


rankshaft radial clearance 
Connecting rod big end diameter 


on 
1S 


n 


‘onnecting rod big end radial play ervice limit mm 


5 


=z 
a 
= 
3 
3 
|= 


Connecting rod big end axial play 


Wear limit mm 


5 


z 
= 
3 
3 


3 : le {in 
Connecting rod small end diameter — 
Wear limit 
Wear limit 


m 








3 
|S 


Connecting rod smal end radial play 


3 
3 
5 


496 
ww 


Go 
3 
3 
> 








Upper compression ring, rectangular 


0.30 to 0.50 (.012 to 020) 


1.50 (.059) 







0.020 to 0.070 (.0008 to .0028} 
0.0150 to 0.060 (.0006 to .0024) 


0.020 to 0.055 {.0008 to .0021) 











31.690 to 31.800 (1.2476 to 1.2520} 
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Section 10 TECHNICAL SPECIFICATIONS 
Subsection 02 (1503 ENGINE (155 HP)) 

















uae Na amin] 72986 2300s 0.95) 

Balance shaft journal diameter “ my 

alance shaft radial clearance Wear limit mm (in) 
mem {i 


.000 {. 9055) 
alance shaft axial clearance 0.020 to 0.25 
Closed loop cooling system 


Ethylene-glyco! and distilled water (50%/50%). Use premix coolant 
from BRP or a coolant specially formulated for aluminum engines 


ooling system capacity L(U.S. qt 5.5 (4.8) total 
hermostat cl? 87 (188) 
Monitoring beeper setting c(° 100 (212) 


ype Water cooled/water injected (opened loop). Direct flow from jet pump 
ntake spark arrester 


3 x 3.5 (138) on exhaust pipe 
1 x 3.5 (138) on muffler 


wo 


= 
QD 





2 
a 
= 












ype 


Coolant 


| 


Co 








= 
a 





Water injection in muffler mm (in) 






ei 
360 W @ 6000 RPM 
Stator Q 0.1 to 1.0 





12 V, 30 Aeh 
DI (Digital Induction) 
Not adjustable 


Make and type NGK DCPR8E 
Gap mm {in} 0.7 to 0.8 (.028 to .031) 
0.85 to 1.15 


attery 
ignition system type 
ignition timing 





mo a 
s 3 
= 2 
oa a 
a3 = | 
S = 
2. a 


oe] 






Secondary KQ 9.5 to 13.5 
Engine RPM limiter setting RPM 7750 
Information center A 
Beeper A 
Depth sounder A 


— 
= 
2. 
a 
< 
o 
> 


= 
Ss 
a 
> 


Not used 


3x 10 


> 


‘uel pump 
ignition coil and injection 


<1 
c 
D 
o 

==> 

oO 

a 

“a 

Prl|>S 


Oo 


iagnostic tool 
tarter relay 


Ol]o 

> 

= 

wn” 
| 
7 
oO 


> 


Q 


harging system 





30 


> 


Battery 
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Section 10 TECHNICAL SPECIFICATIONS 
Subsection 02 (1503 ENGINE-(155 HP)) 












pC —“CitiMEKC (< —“(;e;CSsTsea se ST Tae SP 


injection. Single throttle body {52 mm) 
vel pressure kPa (PSI) 
lector Cuan 
Inside North America ([RON + MONY/2) 
Qutside North America (RON) 
uel tank (including reserve) L( U.S. gal 
uel tank reserve (from low level signal) L(US. gal 
dle speed 2 50 RPM 


et pump type 
et pump grease type 
impeller rotation (seen from rear) 
ransmission 
ouping type 
everse system 
PAS, system 
teering nozzle pivoting angle 






= 

cS 
a 

3 
a 
g 
a 
Cc 
= 

Zz 

a 
oO 


cal 


| 


Fuel type 


can] 


= 






















Minimum required water level em (in} 90 (35) underneath the lowest rear portion of hull 
Drive shaft deflection (maximum) mm {in} 0.5 (.020) 
Impeller outside diameter mm (in} 155.5 + 0.06 (6.122 + 0024) 


0 to 0.23 (0 to 008) 
Wear limit mm (in) 0.35 (.0138) 
mpl shat nd play ne 


impeller shaft side play 


mpetler pitch 10°/21° 


ry weight kg(iol] 339(747)_ | 361 (795) | __3ez aaa) | 340 (750)_ | 
umber of passenger (driver incl.} 
it 
Overall length om fin 
tl with om 
verall height cm (i 


ul 
nlet grate 
teeing ove 
mle rater 
mall hasing/ stator 
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5 
a 
2 
2 
= 
= 
é 
2 
= 
3 
2 
oO 
8 
3 
s 
a 
8 
oD 
= 





| 





L Ib 


a 
a 
oS 
x 

SB 
S 

= 














z41 OD 








5 
= 
= 






ozzle 
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Section 10 TECHNICAL SPECIFICATIONS 
Subsection 02 (1503 ENGINE (155 HP)) 





a: ee 
Polyethylene 
Potyurethane/foam 


Estimated pump power kW (HP) 52.6 (70.5) 


Maximum fuel consumption 
at wide open throttle Uh (U.S. gal/h) 43.1 (11.4) 


Fuel tank without reserve 


Fuel tank reserve + 20 minutes 
{from low level signal) 





















srmr2008-037 499 
www.SeaDooManuals.net 





















www.SeaDooManuals.net 





Section 10 TECHNICAL SPECIFICATIONS 
Subsection 03 (1503 ENGINE (215 HP)) 





1503 ENGINE (215 HP) 


MODEL 


















GTX 
LIMITED 















WAKE RXT RXP 













a etre id 
INumberofoyinders——SSC“‘“‘;*éi‘idCSC“‘<‘CS;SS 
be | tandard mmf] 0G) 
Bore , ; 

1 Oversize mmf] 10025895) 
Stroke rn tin 
Displacement cms (in? 


a 


1493.8 (91) 
Maximum HP RPM 8000 


Type 
ubrication or an approved equivalent 


Exhaust valve opening 50° BBDC 
Exhaust valve closing a° ATDC 


iS 
“a 
2 

= 


= 


5.981 to 5.975 (.2347 to .2352) 
Intake 
[Weartimit —__—mmiinf SS 8.980(2990) 










Valve stem diameter 


6 
ie 
6.060 (2386) 
ee wenn aca nsts}_ 
nn 
38.80 (1.498) 
45.45 (1.788) 
Outer 
43.00 (1.693) 
1.10 to 1.30 (.043 to .051) 
Intake Ta : 
60 (068 
1.25 to 1.55 (.049 to 061) 
Exhaust a : 
180.079 
20,000 to 20.020 (7874 to .7882} 
Rocker arm inner diameter re 
Hm mm < 
a WwW mm 
imi mm 
imi mm 


Valve spring free length 


mm (in . Ki 
ear limi min 
5.946 to 5.960 (.2341 to .2346) 
Exhaust 4 : 
fWeartimit mmf 8.900(.7990) 
ou 5.990 to 6.010 (.2358 to .2366) 
Valve guide diameter — > 
ym mm (in, 5 
a ; 
imi mm : 
Ww mm (in 
imi mm (in| 
mm (in) 


Valve seat contact 
width 


i 

Ne in| 

20.030 (7886) 
19.980 to 19.990 (.7866 to .7870 
Rocker arm shaft diameter 7 n as ee 
in 
in 












19.960 (7858) 
Cylinder head maximum warpage 











0.15 (.008) 
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Section 10 TECHNICAL SPECIFICATIONS 
Subsection 03 (1503 ENGINE (215 HP)) 











Upper compression ring, rectangular 
and Lower compression ring, tapered face 
rd Oil scraper ring 

0.30 to 0.50 (.012 to .020) 

0.30 to 0.50 (.012 to .020) 





Ring end gap Oil scraper 
ring 


ie 


wo 
= |= 
3]3 
3 fs 
S|F 


Pd 


e' 







= 
3 
3 
= 


lew 0.30 to 0.50 (.042 to .020} 


= 
= 


1.50 (.059) 


> 


ear limit mm 








New min (in 0.020 to 0.070 (.0008 to .0028) 
a fTaper-face [New mm (inf 2.020 to 0.060.008 to 0024) 
Ring/piston groove 

All Wear limit mm(inf 015 (008) 


= 
D 
2 
5 
5 
= 
3B 
3 
=. 


imi 

ear limit mm (i 0.100 (,0039) 

0.015 (.0006) 

New min] 24.939 to 24.960 (9818 to.9627) | 
) 


= 
3 


m 
es 24910 (807) 
mm (1 


= 
= 
2 
3. 
= 


Camshaft bearing 
journal diameter 






rt 






= 






Camshaft bearing inner 
diameter 


si 

PTO and 

patst limit rm tn 

imit 
Exhaust - 

rankshaft deflection 

N ; 





= 






= 


=\F 
e 
8 
3/3 
3/3 
s|s 


> eo 
= os 
2O 
zz 3 
a a @ 
5 
2. 
oO 
8 






Cam lobe height 


New 
e 





mm (in 
i mm (in) 
mm (in) 
Crankshaft axial clearance 7 ; 

Wearinit——_mminf _—oasiorg SSCS 
mm (in) 
i mm (in 
i mm (in} 
i mm (in) 


= 













Crankshaft bearing journal diameter 

rankshat radial elearance 
Connecting rod big end diameter 
‘annecting rod big end radial play _| Service limit me {in 
ers 
a eae 
Connecting rod small end radial ptay |Wear limit mm (in 
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Section 10 TECHNICAL SPECIFICATIONS 
Subsection 03 (1503 ENGINE (215 HP)) 


GTX 
LIMITED 


22.996 to 23.000 (.9053 to 9055) 
Wear limit mm {in 22.990 (.9051} 
WearlaR nmin! OT 
Balance shaft radial clearance 
Balance shaft axial clearance 
Supercharger sha‘t driven plate 
mm . “ 


















Piston pin diameter 









Balance shaft journal diameter 






Journal depth 14.600 (.5748) 
j 11.000 to 11.050 (4331 to 4350) 
Supercharger drive gear thickness — 7 

10.900 {.4291) 
j 4,050 to 4.150 {.1594 to .1634) 
Supercharger sk washer ekne®® [Wear ti inf ROSE 
Supercharger spring washer package 10.700 to 10.700 (4213 to 4219) 

i mm (in 


height (uncompressed) Wear limit 10.200 {.4016) 


2 












































from BRP or a coolant specially formulated for aluminum engines 





Cooling system capacity L (U.S. gt 
Thermostat °C (°F, 
Monitoring beeper setting °C (°F 











Water cooled/water injected {opened loop). 
Direct flow from jet pump 


Tubular, wire screen 


3 x 3.5 (138) on exhaust pipe 
1 x 3.5 (.138} on muffler 














Intake spark arrester 









Water injection in muffler 












Ma 360 W @ 6000 RPM 


0.1 to 1.0 


Ignition system type 
ignition timing 
ae . Primary Q 0.85 to 1.15 
Ignition coil 

Seconda lS 
Engine RPM limiter setting RPM 


gneto generator output 






/ 








na 
3 
a 
~~ 
se 
e 
a 
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Section. 10 TECHNICAL SPECIFICATIONS 
Subsection 03 (1503 ENGINE (215 HP)) 


GTX 


Information center 









| 


> 


Beeper 
Depth sounder 


= 

ce 
e 
S 
~ 











| 


“a 


e| 3 

co] 

= 

5 

a 
pl>[>[>] > 


wlo a 
ois as 
a/S = 
|e a 
= |s g 
ef p= 
ay 
3 = 
a 
& 
3 
> > 


Used 


Fuse 7 5 ea 
Ignition coil and injection 


TOPS 
Diagnostic tool 





ROTAX EMS (Engine Management System). Multipoint fuel 
injection. Single throttle body (52 mm) 


Fuel pressure kPa {PSI} 386 to 414 (56 to 60) 


Fel ecto Quen a 
inside North America ((RON + MON}/2) 91 or higher 

Fuel type - : i 

Outside North America (RON) 95 or higher 


Fuel tank including reserve EE Ty 
Fuel tank reserve (from low level signal} L(U.S. gal) ee SS CS 


1800 (NOT ADJUSTABLE, 


Fuel injection type. 


a 
> 














B 








Axial flow single stage 


freremison are 
feweeapten 
Fe 

Serng role ptngenge 
[Dive shaft detexton naxingn) rf 0) 

0.5 L078 

ingaterseendpaye 
npstershatseply dP 
npaterpies a 
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Subsection 03 (1503 ENGINE (215 HP)) 















em(inf San IG) sar 20) 


em (in) 
omiin! 2) 118488) | 











Composite fiberglass 





inlet grate PCA 
Thermoplastic 
Impeller material Stainless steel 


inelerhoshystat ruven | 


fuctternk Polyethylene 
Be ee Polyurethane/foam 


Estimated pump power ev typ) 77.5 (108 


Maximum fuel consumption 
at wide open throttle Yh (U.S. gal/n) 69 (18.2) 


Fuel tank without reserve 


Fuel tank reserve ” 
(from low level signal) + 13 minutes 



























Cruising time at full 
throttle 
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Section 10 TECHNICAL SPECIFICATIONS 
Subsection 04 (1503 ENGINE (255 HP)) 





1503 ENGINE (255 HP) 


MODEL 
shove Wks 
i ROTAX 1503 4-TEC, 4-stroke, 
Engine type Single Over Head Camshaft (SOHC) 
[induction Supercharged intercooled 
Number of cylinders 


Number of valves 12 valves with hydraulic lifters (no adjustment) 
‘tandard mm (i 





AXT RXP 






















Bore 


mm (in 
Stroke mm (in 
Displacement om? (in?} 


Maximum HP RPM 8000 


Type Dry sump (2 oil pumps). Replaceable oil filter. Water-cooled oil cooler 


‘ XP-S 10W40 4-stroke oil (P/N 219 700 346) 
Oil type or an approved equivalent 


; 3 (2.7) oil change w/filter 
L(US. at) 4.5 (4.1) total 


0° BTDC 
50° ABDC 
60° BBDC 
or TDC 


New mm (in 5.961 to 5.975 (.2347 to 2352) 
Intake = 7 
mm (i 
Exhaust — =~ i 
Wear limit mm {in 
se mm (i 5.990 to 6.010 (.2358 to .2366) 
Valve guide diameter Te ; 
Wear limit mm (in 6.060 (.2386) 


Wear limit mm (in) 38.80 (1.499) 


45.45 (1788) 


Wear limit mm (in 43.00 (1.693) 

New mm {in 1.10 to 1.30 {.043 to 051) 
Intake ae F 

Wear limit mm (in 1.60 (.063) 

New mm (in 1.25 to 1.55 (.049 to .061) 
Exhaust = F 

Wear limit mm {in 1.80 (.071} 

N : 
Rocker arm inner diameter kad ae a iD 

Wear limit mm (in 


20.000 to 20.020 (.7874 to .7882) 
20.030 (.7886) 
mm {i 19.980 to 19.990 {.7866 to .7870) 
Wear limit mm i 
Service limit mm {in 0.15 (.006) 


oO 
<= 
2 
2, 
A 
oO 


63.4 (2.49) 
1493.8 (91) 


on 
= 


Lubrication 


oO 
2 
3 
D 
2 
Zz 


Valve stem diameter 


e\= 

2|8 
3 

Z|= 


5.946 to 5.960 (.2341 to .2346) 


2 
@ 
= 
2 |= 


Valve spring free 
length 





Valve seat contact 
width 






Rocker arm shaft diameter 


= 
a 
= 
2 |= = 


19.960 (.7858) 





Cylinder head maximum warpage 
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oa 


2nd 
[Rectanguiar_[New 
ffaperface [New 


a 


ony 
3 
3 
|= 








mm (in 
Ri d i 
ing end gap oe New mm {in 0.30 to 0.50 {.012 to .020) 
i [150 (069) 


All [Wear limit mm (i 
[Rectangular [New min {i 0,020 to 0.070 {.0008 to .0028) 
‘aperface [New 0.020 to 0.060 (.0008 to .0024) 


> 
= 







> 











= 


3 
3 
, 15 














Ring/piston groove Oil 
clearance New mm (in) 0.020 to 0.055 {.0008 to .0021) 
All Wear limit mm {in 0.15 (.006) 
New mm {in 0.040 (.0016) 
: Piston/cylind Il clear: 
| Cylinder taper Wear limit mm {in 0.100 (.0039) 








Cylinder out of round (maximum) mm (in 0.015 (.0006) 
24,939 to 24.960 (9818 to 9827) 
in 











= 


mm 
Front a 
24.910 {.9807) 
PTO and 39.890 to 39.900 (1.5705 to 1.5709) 
Genter 39.860 (1.5701) 
Line 25,000 to 25.010 (.9842 to 9846) 
25020 (3860 
mm in 40.000 to 40.010 (1.5748 to 1.5752) 
imi mm {i 40,020 (1.5756) 
31.690 to 31.800 (1.2476 to 1.2520) 
mm 31.650 (1.2461) 
ew mm 31.480 to 31.590 (1.2394 to 1.2437) 
Exhaust 5 
31.430 [1.2374 
rankshaft deflection 0.05 (.002) 
0.080 to 0.220 {.0031 to .0087) 
Crankshaft axial clearance 
Wear limit mmfinf OT 
WwW mm 
eg mm 
mm 
mm 


= 
o 

= 
= 






Camshaft bearing 
journal diameter 


= 


= 






=|F|= 
7 = 
5] 15 
2] |2 
3 

=) 
5|f 





Camshaft bearing 
inner diameter 


2 
a 
= 








PTO and 
center 


= 


= 
QD 
2 
3 
= 
- |= 


= 
= 
3 
5 
Ss 


Intake 


= 
oO 
2 
3 
2 
3/2 






Ni 


= 
= 

3 
3 


= 
@ 
Pd 
3 
2 
=| 





= 
2 
3 
= 


@o [algo 
& 18 /& 
s is]{s 
3B |S/5 
a Jala 
gs {sis 
oe ope 
5 (S's 
& fale 
s jefe 
a fee Pe 
a ISIS 
e |e la 
o |o jo 
§ 84s 
a lala 
©. 2+ ic. 
x [Sls 
Sf |a]2 
“4 a Ve 
2 |5/8 
2 |s 


= 
2 
3 


Nn, 
n, 
in 
= 49.991 to 50.000 {1.9681 to 1.9685) 
Crankshaft bearing journal diameter - 
49.960 (1.9665) 
in, 
i 


= 
= 
3 
7 


Crankshaft radial clearance 0.007 (.0028) 
45.080 (1.7740) 


0.090 (,0035) 
0.135 to 0.267 (,0053 to 0113) 
New 


Service limit mm (in 


mm (in) 
0.500 (.0197) 
23.010 to 23.020 (9059 to 9083) 
Connecting rod small end diameter - 7 
mim {in 
i mm (in 


= 
oO 
2 
3. 
= 










= 
= 
5 
2 


23.070 (.9080) 
Connecting rod small end radial play 0.080 (.0035} 
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Subsection 04 (1503 ENGINE (255 HP)) 


ee 
22.996 to 23.000 (.9053 to .9055} 


























istan pin diamét New mm {in 
Iston pin diameter 
7 Wear limit mm (i 72.980 (9051) 


: . New 31.980 to 32.000 (1.2591 to 1.2598) 
Balance shaft journal diameter 
31.950 (1.2579) 


3 
3 
S15 


Wear limit mm (in 
Balance shaft radial clearance Wear fimit mm {in 0,070 (.0028) 
Balance shaft axial clearance New mm {in} 0.020 to 0.250 {.0008 to .0098) 


14.460 to 14.500 (.5692 to .5709) 
14.600 (.5748) 


journal depth Wear fimit mm 


Ne\ 
Supercharger drive gear thickness ~ ai 
Wear limit mm 
4,050 to 4.150 {.1594 to 1634) 


‘ New 
Supercharger lock washer thickness oa mii fr C~C~S STE 
Supercharger spring washer package |New 10.900 to 10.700 (4291 to .4213) 


height (uncompressed) 
ENGIN es 


ye Closed loap cooling system 
Coolant Ethylene-glycol and distilled water {50%/50%). Use premix coolant 

from BRP or a coolant specially formulated for aluminum engines 
Cooling system capacity L(U.S. qt} 5.5 (4.8) total 


Thermostat °C (°F) 87 (188) 
Monitoring beeper setting °C (°F) | 


Intake spark arrester 


Water injection in muffler mm {in) 


Ss 
3 
ofS 


a 


3 
3 
iS 


3 
= 












= = 
Qo oO 
g g 
ae 

= 
3/3/3 
3 3 
S|S/s15 































Water cooled/water injected {opened loop). 
Direct flow from jet pump 


Tubular, wire screen 


3 x 3.5 (.138) on exhaust pipe 
1x 3.5 (.138) on muffl 





















Magneto generator output 360 W @ 6000 RPM 
0.1 to 1.0 


Ignition system type DI (Digital Induction} 
Not adjustable 
Make and type NGK DCPR8E 
Spark plug : 
0.7 to 0.8 (,028 to .031) 
Primary Q 0.85 to 1.15 
Secondary mol SCHON 


Engine RPM limiter setting RPM 8300 










@ 


Ignition coil 
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SEES 




















gaeex ea cenguat 


fuel 


: 386 to 414 (56 to 60) 
91 or higher 
95 or higher 
1800 (NOT ADJUSTABLE) 


Tinea 


é ee pee a Rene tabh coer ass Pauiapeteeenstes eae 


PROPULSION SISTEM 2 es 
frensmission 0 Cractcrve—SSCSC~*SY 
fevers sytem ee 








Fuel tank (including reserve) 
Fuel tank reserve (from low level signal) 


L(U.S, gal 
















ne : 159 + 0.06 (6.260 + .0024) 
| eller in Clearance Se OR 
Im we 
7 a Wear limit mm (in) 0.35 (0138) 
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a5 


351 (774) 
181 (400) 










re 


es 


is 












nietgate SSS ium 
inpellerhousngtatr linet 
Neti Alin 
Nowe SSS ing 
a 
Set greta foam nd 
RRA ee ae Se 
Estimated pump power ewe) atts) Tait} 


Maximum fuel consumption 


Fuel tank without reserve 


Fuel tank reserve . 





eS 






Cruising time at full 
throttle 






smr2008-037 511 


www.SeaDooManuals.net 






we 





















www.SeaDooManuals.net 





Section 11 ELECTRICAL CONNECTORS/WIRING DIAGRAM 
Subsection 01 (ELECTRICAL CONNECTORS) 





ELECTRICAL CONNECTORS 


SERVICE TOOLS 





Description Part Number Page 
CTIMPING. PILOTS wits scencsesssecstverversuscoviserasosiuessrinsusassssenabsansaabeesed B29 COG FBO: wcsssvavsovoenasensvansnvvensnsteciasaey 520 
crimper die....... ses we lS 


crimping tool 


SERVICE TOOLS - OTHER SUPPLIER 


Description Part Number Page 


Snap-on terminal remover tool 
Snap-on terminal remover tool 





smr2007-036 513 
www.SeaDooManuals.net 


Section 11 ELECTRICAL CONNECTORS/WIRING DIAGRAM 


Subsection 01 (ELECTRICAL CONNECTORS) 


x= 
oO 
n 
Ee 
2 
lu 
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PX 


toads 


EF 


emo 


3 jooomDnonIGG 
&—nnooccocoooo0 
ooonoongeca 
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Section 11 ELECTRICAL CONNECTORS/WIRING DIAGRAM 
Subsection 01 (ELECTRICAL CONNECTORS) 





PROCEDURES 
DEUTSCH CONNECTOR 


Connector Removal from Support 


Slide a flat screwdriver between the support and 
the Deutsch connectors and remove connectors. 


F18Z0MA 





1. Release button 
2. Deutsch connectors 





7. Support 
2, Deutsch connectors 
3. Flat screwdriver 


To disconnect the Deutsch connectors, slide a flat 
screwdriver between each housing to disengage, 
press the release button and disconnect them. 


FA6ZONA 





1. Deutsch connectors 
2. Press release button 


Connector Disassembly 





1. Flat screwdriver 
2, Deutsch connectors 


FOOHICA 





1. Male connector 
2, Female connector 
3. Secondary lock 
4, Sealing cap 


CAUTION: Do not apply dielectric grease on 
terminal inside connector. 
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“Section 11 ELECTRICAL CONNECTORS/WIRING DIAGRAM 


Subsection 01 (ELECTRICAL CONNECTORS) 





To remove terminals from connector, proceed as 
follows: 


— Using a long nose pliers, pull out the lock. 





FEMALE CONNECTOR 
1. Retaining tabs 


To install: 


~ For insertion of a terminal, make sure the lock 
is removed. 


FEMALE CONNECTOR - Insert terminal into appropriate cavity and push 

1. Female lock as far as it will go. 

- Pull back on the terminal wire to be sure the 
retention fingers are holding the terminal. 

~ After all required terminals have been inserted, 
the lock must be installed. 


MALE CONNECTOR 
1. Male lock 





1. Wire identification numbers 


NOTE: Before extraction, push wire forward to 
telieve pressure on retaining tab. 
- Inserta 4.8 mm (.189 in) wide screwdriver blade PACKARD CONNECTOR 


inside the front of the terminal cavity. ; 
— Pry back the retaining tab while gently pulling Packard connectors are used to connect electrical 


wire back until terminal is rernoved. harnesses and gauges. 
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Section 11 ELECTRICAL CONNECTORS/MIRING DIAGRAM 
Subsection 01 (ELECTRICAL CONNECTORS) 


i 


For probing techniques and tool, refer to EVG/NE 
MANAGEMENT. 


CAUTION: Do not disconnect the ECM connec- 
tors needlessly. They are not designed to be 
disconnected/reconnected frequently. 


Terminal Removal 


Unlock the connector cover by pushing in the tabs 
on top of the connector with a flat screwdriver to 
be able to flip the top cover up. 


FO4Ha5A 





VIEW OF A 3-PIN PACKARD CONNECTOR 
1. Identification letters 


To remove terminal fromm Packard connector, use 
Snap-on terminal remover tool (P/N TT600-4). 


Estee 


rt 


ee 


FOIBWA 


A\ WARNING 


Ensure all terminals are properly crimped on 
wires and connector are properly fastened. 





F18ZORA, 





1, Push in tab 


KOSTAL CONNECTOR (ECM) 


There are two Kostal connectors used on the 
4-TEC models and they are connected on the 
ECM. The engine harness female connector is 
connected on the module male connector A and 
the watercraft system control harness female 
connector is connected to the module male con- 
nector B. The ECM connectors have 41 pins. 


Lift the cover by pushing it forward. 


FIBZ06A 





1. Cover 


Cut both tie raps that secure the harness to the 
connector. 


F18Z02A 





1. ECM 
2. Connector A {engine harness) 
3. Connector B (watercraft harness) 
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Subsection 01 (ELECTRICAL CONNECTORS) 





1. Tie raps 


Turn the connector over and remove the orange 
locking tab by pushing and then pulling toward the 
wire harness. 


F1@ZOTA 





Use Snap-on terminal remover tool (P/N TT600-1) 
or equivalent (or a 0.76 mm (.030 in) oxyacetylene 
torch tip cleaner or a no. 68 drill bit) must be in- 
serted into the terminal cavity to release the lock- 
ing tab from the connector. 


CAUTION: Using a tool tip larger than 0.76 mm 
(.030 in) may damage the terminal. 

Insert the tool tip into the terminal cavity as 
shown, and locate its wire in the back of the con- 
nector. You may have to pry the tool tip against 
the locking tab to release it, then remove the 
terminal from the connector. 


518 





Check the locking tab on the terminal, it may have 
to be bent out a little so it will lock in its cavity 
when it is re-inserted. 


F18ZOWA. 





If the wire is in good condition but the terminal 
is rusted or corroded, remove defective terminal 
and crimp anew one. If wire and terminal are de- 
fective, replace with a new genuine wire and new 
terminal and crimp them together as explained be- 
low. 


IMPORTANT: Use genuine wires only. Otherwise 
wires will not fit properly. 


When -re-inserting the terminal, the locking tab 
must be installed facing the smaller cutout of the 
terminal cavity. 
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Section 11 ELECTRICAL CONNECTORSMIRING DIAGRAM 
Subsection 01 (ELECTRICAL CONNECTORS) 


A32E20A 

TYPICAL 

A. 3mm (1/8 in} max. 

Position wire in terminal. 


: ; . Squeeze the terminal tabs with your fingers to 
Insert the terminal, ensuring the locking tab snaps temporarily retain terminal in place. 


into its cavity. 


Re-install the orange locking tab, attach the 2 tie 
raps, and close the connector cover. 





Terminal Crimping 


To crimp a new connector terminal, use the crimp- 
ing tool (P/N 529 035 909). and the crimper die 
(P/N 529 035 906). 





529035909 
Insert terminal with wire in crimping pliers and po- 


sition so that top of terminal tabs are flush with 
pliers edge or a little bit lower as shown. 


529035908 





To properly crimp the wires, strictly follow this pro- 
cedure. 


Strip the wire to a maximum of 3 mm (1/8 in). 





1. Top of terminal tabs 
2. Align tabs with pliers edge 


smr2007-036 519 
www.SeaDooManuals.net 




















Section 11 ELECTRICAL CONNECTORS/WIRING DIAGRAM 


Subsection 01 (ELECTRICAL CONNECTORS) 





Crimp terminal. Ensure no tiny wire goes out of 
terminal. This might cause strange problems of 
the electrical system. 


Lubrication 


Do not apply any product to the pins of the con- 
nector on the ECM. 


BATTERY AND STARTER CABLE 
TERMINALS 


Crimping 

Carefully strip the wire approximately to 10 mm 
(3/8 in) in length, using a wire stripping tool or 
sharp blade/knife. 





A. 10 mm (3/8 in) 


NOTE: Make sure not to cut wire strands while 
stripping the wire. 


Install the appropriate terminal on the wire ac- 
cording to the requirement. Refer to appropriate 
PARTS CATALOG. 





INSTALLATION OF TERMINAL 


Follow the instructions provided with the crimping 
pliers (P/N 529 035 730) to select the proper posi- 
tion of the tool. 


529 035 730 





NOTE: Different wires require different crimping 
pliers settings, so make sure to follow the instruc- 
tion supplied with the tool. 

520 





POSITIONING THE CRIMPING PLIERS 
Step 1; Press 
Step 2: Rotate 


After positioning the crimping pliers, crimp the ter- 
minal already installed on wire. 





CRIMPING OF WIRE 





PROPERLY CRIMPED WIRE 


To verify, if the wire is properly crimped, apply 
some pulling force on wire and the terminal at the 
same time from both directions. 


CAUTION: Never weld the wire to the terminal. 
Welding can change the property of the wire 
and it can become brittle and break. 
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STEERING CABLE SUPPORT 


Cable Support Removal 

All Models except GT/ Series and X Packages 
Open front storage cover and remove basket. 
Remove glove box. Refer to BODY section. 

On RXP models, remove front vent tube. 


GTI Series 


Remove glove box and console. Refer to BODY 
section. 


All Models except 255 HP 


Unscrew bolts securing retaining block then re- 
move it from steering cable support. 





1. Retaining block 


Loosen screws each side of steering support. 


smr2008-033 


RIGHT SIDE 
1. Steering support 
2. Screw 





LEFT SIDE 
1. Steering support 
2. Screws 


Detach fuel lines from steering cable support. 





TYPICAL 

1. Fuel line 

2, Steering cable support 
3. Glove box location 


Remove steering cable support. 


Cable Support Installation 
For installation, reverse the removal procedure. 
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Subsection 01 (ELECTRICAL CONNECTORS) 


AS ee 


Install the protective heat shrink rubber tube on 
the terminal. Heat the heat shrink rubber tube us- 
ing the heat gun so that it grasps the wire and the 
terminal. 

CAUTION: Make sure that the protective heat 


shrink rubber tube has been properly installed 
and no part of wire is exposed. 
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Section 11 ELECTRICAL CONNECTORS/WIRING DIAGRAM 
Subsection 02 (WIRING DIAGRAM) 





WIRING DIAGRAM 


NOTE: The wiring diagram is in the back cover 
pocket. 


WIRE COLOR CODES 





smr05-026-002.a 


1. Wire main color 
2. Tracer (thin colored line) 


General Wire Color Use 
RED Battery power (12 Vde directly 
connected to battery) 
Fused 12 Vdc {from battery) 
PURPLE Continuous power (when there 
is a programmed key on DESS 
post) 
PURPLE + tracer | Switched power (when there is a 
programmed key on DESS post) 


BLACK + tracer | Switched ground (by DESS post 
ECM) 


WIRE DIGIT CODES 





smr05-026-001_a 





1. Connector the wire is plugged in 

2. Position number of the wire in the connector 

3. Common circuit in the MPEM with another wire having the 
same letter (if applicable) 


NOTE: ECM connectors are identified by the let- 
ters A and B. 
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COLOR CODE 
WH = WHITE BK = BLACK 
RE = RED YL = YELLOW 
PU = PURPLE TA = TAN 
GN = GREEN 8W = BROWN 
GY= GREY BL = BLUE 
PK = PINK OR = ORANGE 
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